Background: Evidence from several large prospective, randomized multicenter trials confirms that cervical disc arthroplasty (CDA) is at least as safe and effective as anterior cervical discectomy and fusion for appropriately selected patients with symptomatic cervical disc disease with radiculopathy and/or myelopathy. Less evident, however, is the efficacy of CDA for patients in this group with predominant axial neck pain. Purpose: Compare clinical outcomes after cervical disc arthroplasty for patients in two primary diagnosis groups. Study design/setting: Prospective study of 87 CDA patients treated in either of two FDA investigational device exemption studies at a single site between 2003 and 2008. Outcome measures: Clinical and functional measures including neck disability index (NDI), numerical pain scores for neck pain and arm pain, and return to work were collected preoperatively and at 1.5, 3, 6, 12, and 24 revis. Methods: This study reports outcomes for patients with cervical degenerative disease unresponsive to nonoperative measures, who were operated at a single level from C3 to C7 with a cervical artificial disc prosthesis. Patients were divided into 2 groups for analysis on the basis of their primary diagnosis: predominant axial neck pain (AX) or radiculopathy/myelopathy (RM). Results: Patients in the AX (n = 37) and RM (n = 50) groups were similar with respect to gender, age, weight and smoking status. Patients in the AX group had significantly higher mean NDI scores (65.2 ± 15.5) than the RM group (54.0 ± 15.9) prior to surgery (p = 0.001); neck pain and arm pain scores were not significantly different. Surgical level, operative time, blood loss, hospital stay, and medications usage were similar for both groups. Both AX and RM patients had statistically significant improvement from baseline to 1 and 2 years post-op for NDI, neck pain and arm pain scores, but differences between groups were not significant at 1 or 2 years. AX patients improved a mean 41.9 ± 19.8 (n = 33) and 39.5 ± 19.7 (n = 23) points in NDI vs. 36.3 ± 20.6 (n = 40) and 31.9 ± 18.6 (n = 36) points in RM patients at one (p = 0.241) and two (p = 0.082) years post-op; mean NDI for patients in both groups improved about 60% vs. pre-op at 2 years. Median RTW for AX patients was 6.9 weeks vs. 10.7 weeks for RM patients (p = 0.175). Conclusion: Patients with predominant axial neck pain may achieve improvements comparable to primary radiculopathy/myelopathy patients after cervical disc arthroplasty.
Study design: A prospective long term, longitudinal, radiographic follow-up study of the Bryan Cervical Disc Prosthesis (Medtronic, Memphis, TN, USA) was performed in patients treated for singlelevel degenerative disc disease. Objectives: This study assesses the change in motion at the index level and the change in motion and disc degeneration at the adjacent levels over time. Background: Previous studies have shown that the prosthesis is able to remain mobile at intermediate follow-up. It is hypothesized that this mobility protects against an abnormal increase in adjacent level motion resulting in an accelerated degeneration of those levels, as seen after interbody fusion. However, data is lacking on how the mobility of the index level and adjacent levels and how degeneration of the adjacent levels evolves over time. Methods: Patients were included in this follow-up study, if their preoperative range of motion (ROM) at the index level was [2°.
Intervertebral disc degeneration was assessed using an objective and validated scoring system ranging from 0 (no degeneration) to 9 (severe degeneration). Based on lateral radiographs, ROM was calculated using a custom motion analysis tool (measurement error: 0.3°). Results: In total, 71 patients were included. In March 2009, 67 patients had 4 years, 65 had 6 years, and 18 had 8 years radiographic followup. On average, preoperative ROM was 9.7 ± 5.2°at index level, and 11.7 ± 4.6°and 10.0 ± 5.0°at the cranial and caudal adjacent levels. As seen in Fig. 1 , at index level ROM stabilized slightly above the preoperative value at 4, 6 and 8 year follow-up (p [ 0.05) . At the adjacent levels, a similar trend was observed (p [ 0.05). On average, the preoperative degeneration score was 2.4 ± 2.0 at the index level, 1.1 ± 1.5 at the cranial and 0.8 ± 1.4 at the caudal adjacent level. As seen in Fig. 2 , the degeneration score at the adjacent levels increased not abnormally at 4, 6 and 8 year follow-up. There was a significant correlation between preoperative and postoperative degeneration for both adjacent levels (r [ 0.76). Conclusions: ROM at the index level is maintained up to 8 years after surgery. Moreover, the insertion of the prosthesis did not lead to an abnormal increase in ROM of the adjacent levels. The Bryan Cervical Disc Prosthesis seems to protect against acceleration of adjacent level degeneration as seen after interbody fusion. Intervertebral disc degeneration of the adjacent levels in function of time. Degeneration is expressed on an objective scale ranging from 0 (no degeneration) to 9 (severe degeneration) (mean ± SD) better ROM. A clinically relevant pain reduction of [20 points was most probable in patients with preop pain levels [40 points on VAS. There were 4 intraoperative complications and 23 revisions during the same hospitalization or after discharge for 691 monosegmental TDAs and 2 complications and 6 revisions for 117 two-level surgeries. Preop neck pain (p \ 0.001; OR 9-18), depression (p=0.021; OR 2) and preop EQ-5D score (p=0.013; OR 2) had an influence on the postop neck pain relief. Preop arm pain (p \ 0.001; OR 7-9) and depression (p=0.002; OR 3) had an influence on the postop arm pain relief. Preop EQ-5D score (p \ 0.001; OR\17), depression (p = 0.005; OR 3) and the number of treated levels (p = 0.030; OR 2) had a significant influence on the postop quality of life improvement. Conclusion: TDA is safe and efficacious in short-term pain alleviation, consequent reduction of pain killer consumption and in improvement of quality of life. A clinically relevant pain reduction of C20 points was most probable if patients had preop pain levels C40 points on VAS. A pharmacologically treated depression and two-level surgery were identified as risk factors for less pronounced pain alleviation or quality of life improvement. patients of group 1 and 2 respectively. Bony endplate collapse was found in 6 patients of group 3. There were no significant differences in height of fusion segment, segmental angle of fusion segment among three groups. Conclusion: No significant differences in clinical results and union rates were found among the 3 methods of ACDF. Cage group had less dysphasia and less donor site pain. But cage group had higher risk of endplate collapse.
Three methods of ACDF

PLAIN RADIOGRAPHS VS. CT SCANNING IN THE ASSESSMENT OF ODONTOID FRACTURE UNION -PSEUDOARTHROSIS RATES HAVE TO BE REVISITED!
The mean sensitivity and specificity values indicate that radiographs are not a reliable measure to indicate odontoid fracture union or non-union. Regarding experience in years of all observers taking part in the study, there were no significant differences for specificity or sensitivity. Further analysis revealed that if a non-union was judged present by an observer then, on average, each observer changed decision regarding the presence of a 'stable' or 'unstable non-union' in one-fifth of all cases. Conclusion: A sensitivity level of 77% and specificity level of 62% for radiographs resemble a substantial lack of agreement if different observers evaluate odontoid union. Biplanar radiographs are judged not a reliable measure to detect odontoid fracture union or non-union. Odontoid union rates have to be revisited. CT scans as endpoint anchor in outcome studies of treatment related union rates are recommended. Interbody cages are widely used instruments for cervical fusion operations. Long term follow-up studies are needed to clarify if these devices are dependable. In this prospective study, 79 patients (42 women and 37 men) with a mean age of 51 years operated between January 2000 and December 2005 for treatment of degenerative cervical disc disease and spondylosis associated with radiculopathy or myelopathy were evaluated. Patients underwent two-level contiguous anterior cervical discectomy and fusion operations with standard anterior Smith-Robinson approach. To achieve fusion PEEK cages packed with demineralized bone matrix mixed with autologous blood were used. Clinical outcome was evaluated with Odom's criteria and results were evaluated as 'excellent', 'good', 'fair' and 'poor'. Spinal curves, mobility and fusion status were assessed with anterior-posterior and lateral (neutral, flexion and extension) radiographs obtained before surgery and at 3, 12, 24 and 36 months postoperatively. The Ishihara curvature index (ICI) was used for spinal curve evaluation. Lateral dynamic (flexion and extension) radiographs at postoperative twelfth month revealed the fusion status classified as 1A, 1B, 2A and 2B. The radiological outcomes were classified as 'non-fusion' when 2B healing was observed, and as 'fusion' when 1A, 1B or 2A healing was observed at the levels subjected to surgery. According to Odom's criteria, clinical outcomes were classified as 'excellent' or 'good' in 69 patients (success rate: 87.3%). Eight patients were graded as 'fair' and two as 'poor'. Preoperative mean ICI was 10.4 ± 3.72 and postoperative mean ICI was 10.1 ± 3.14. The difference was statistically insignificant (p [ 0.05); therefore, preoperative lordosis was said to be preserved at final follow-up. Final fusion rate (Types 1A, 1B, and 2A) was 91.7% (145/158 levels). Radiological imaging showed no cage failure or dislodgement and reoperation due to non-fusion was not needed. Background context: In chronic low back pain (CLBP) cognitive behavioral treatments produce clear benefits for patients including a decrease in disability, emotional stress, and pain behavior. Intensive multidisciplinary rehabilitation improves physical functioning, whereas less intensive interventions do not yield an additional effect compared to other treatments or usual care. Objectives: To evaluate one year follow up results of an intensive cognitive behavioral program in terms of improvement and maintenance on daily functioning and self management of CLBP. Outcome measures: Primary outcomes were Roland and Morris disability questionnaire (RMDQ), Oswestry disability index (ODI) and pain self-efficacy questionnaire (PSEQ). Secondary outcomes included measures regarding mechanisms of change: catastrophizing, depression, fear of movement and quality of life. All parameters were measured at baseline, last day of residential program, 1 and 12 months follow up. Methods: The program is executed in collaboration with orthopedic surgeons and is a 2 week group orientated residential program, based on cognitive behavorial principles. To identify changes over time a GLM procedure with repeated measures was performed. Reported minimal clinical important changes (MCIC) for primary outcome measures and quality of life (SF36PCS) were used to prove clinical relevance, respectively 2.5, and 10 points, 25% improvement from baseline value and 5.4 points. Results: 82 participants (77%) provided complete follow up data. Mean improvements between baseline and 12 months follow up: 5.0 points on RMDQ, 12.2 on ODI and 9.9 on PSEQ. Mean scores on primary and secondary outcomes showed a similar pattern: improvement with significant time effects at 12 months follow up (p = 0.000). No unwanted side effects were found on secondary outcomes. 78.5% (n = 84) reached MCIC on RMDQ, 56.1% (n = 60) on ODI, 53.3% (n = 57) on PSEQ and 80.4% (n = 86) on SF36PCS. Conclusions: Participants improved in daily functioning, learned to manage CLBP, and they improved in quality of life. The study results are of clinical relevance and comparable with, or better than results from spinal surgery or less intensive rehabilitation programs. Background context: In recent years, the influence of cognitive and behavioural factors on the outcome of lumbar disc surgery has attracted attention. Expectations are one aspect of cognitions. Purpose: The primary aim of this study was to analyse the predictive value of cognitive and behavioural factors, in relation to pain, disability and quality of life (QoL) one year after lumbar disc surgery. A second aim was to analyse possible associations between cognitive behavioural factors and pain, disability, QoL and being on sick leave preoperatively, as well as 12 months after surgery. Study design and settings: The study design was prospective and cross-sectional. Measures were done before and one year after surgery. Patient sample: Fifty-nine patients subjected to first time lumbar disc surgery were included from 2003 to 2005. Follow up was done one year after surgery. Outcome measures: Pain, disability, QoL, and sick leave, coping, fear avoidance beliefs and expectations. Methods: Pain, disability, QoL, coping, fear avoidance beliefs, expected outcome and sick leave were assessed preoperatively and 12 months after surgery. The predictive value of cognitive and behavioural factors in relation to pain, disability and QoL 12 months after surgery was analysed by multiple backward stepwise logistic regression. Associations were analysed between pain, disability, Qol and behavioural/cognitive variables preoperatively as well as 12 months after surgery. Results: Low expectations on work return within 3 months after surgery was significantly predictive for remaining leg pain, odds ratio (OR) = 8.2, back pain, OR = 9.7, disability, OR = 13.8. and sick leave, OR = 19.5. Low QoL, was best predicted by preoperatively high scores on fear avoidance beliefs OR = 6.6 and being a woman OR = 6.0. The regression model explained 26-40% of the variance in pain, disability, QoL and sick leave. Associations between cognitive and behavioural factors and pain, disability, QoL and sick leave were generally weak preoperatively, but corresponding associations were considerable more pronounced at one year after surgery among patients with residual pain. Conclusions: Preoperative examination of patients' expectations on work return after surgery could contribute to early identification of those who run the risk of developing long-term disability and sickleave. Cognitive and behavioural factors occurred in response to residual pain after treatment.
TWO-LEVEL CONTIGUOUS CERVICAL DISC DISEASE TREATED WITH PEEK CAGES PACKED WITH DEMINERALIZED BONE MATRIX: RESULTS OF THREE YEAR FOLLOW-UP
K
A PROSPECTIVE STUDY OF COGNITIVE BEHAVIOURAL FACTORS AS PREDICTORS OF PAIN, DISABILITY AND QUALITY OF LIFE ONE YEAR AFTER LUMBAR DISC SURGERY
AC
EXTREME LATERAL INTERBODY FUSION (XLIF) FOR THE TREATMENT OF DEGENERATIVE SPONDYLOLISTHESIS
LHM Pimenta, ER Coutinho, LAB Oliveira Neurosurgery, Instituto de Patologia de Coluna, São Paulo, Brazil Introduction: Satisfactory clinical outcomes for the treatment of degenerative spondylolisthesis have been reported, but its optimal surgical treatment still remains unclear. The purpose of this paper is to present the extreme lateral interbody fusion (XLIF) minimally invasive for the treatment of degenerative spondylolisthesis, to stabilize, and improve the sagittal balance, foramen height and indirect decompression. Methods: 27 patients, 9 males and 18 females, mean age 62.2 (39-85 years) up to two year follow up with a diagnosis of degenerative spondylolisthesis at L3-L4 or L4-L5. Lateral, A-P, and flexionextension X-rays, neurological examination, and clinical outcome assessment using Oswestry and VAS scores were performed at the preoperative, 1, 6 week, 3, 6, 12 and 24 months postoperative intervals. The extreme lateral approach was done through the retroperitoneal space and through psoas muscle avoiding neurological and vascular lesions. A discectomy was done and the end-plate cleaned, a cage settled with graft and the ALL and PLL were preserved, adding more stability, thus the ligamentotaxis. In 16 patients the cage was left stand alone and 11 used pedicle screws for posterior supplementation. Results: The procedures were performed without complication in an average 121 min and with less than 50 cc blood loss. VAS pain scores improved from the average 8.84 at pre-op to 3.2 at 2 years, standard deviation 1.75 and 1.16 respectively. Oswestry scores improved from an average 58.44 at pre-op to 20.75 at 2 years with standard deviation of 12.79 and 9.32 respectively. In the two groups, stand alone or supplemented with pedicle screws, occurred fusion, with no difference of consolidation time. Conclusion: Using the XLIF technique we were able to treat the deformity, improving pain, providing stabilization and fusion, with a quicker and better postoperative period. The XLIF technique has shown to be a safe and reproducible technique to treat spondylolisthesis deformity thought a minimally invasive way. Summary of background data: On theoretical grounds, interbody fusion has been suggested to result in an improved outcome compared with PLF. Data to support this view, however, are scarce. Methods: A total of 135 patients, 74 men and 61 women, (age range 25-65 years, mean 45 years) with DDD and central disc hernia or post discectomy syndrome were randomised to non-instrumented PLF (n = 67) with iliac bone autograft or TLIF (n = 68) with pedicle screw fixation. The TLIF was performed with a porous tantalum interbody implant. Autograft was packed in front of the cage and posterolaterally. Before surgery and at the 2-year follow-up, pain (VAS) and functional disability were quantified by the disability rating index (DRI, 0-100) and the Oswestry disability index (ODI). The global outcome was assessed by the patient as much better, better, unchanged, or worse. Results: The 2 year follow-up rate was 98%. Both groups improved significantly from preop to 2 years follow up. At two years follow up the TLIF group was significantly better than the PLF group in pain index (27 vs 40, p = 0.007) and DRI (25 vs 36, p = 0.003). Similarly, the percent much better/better was higher in the TLIF group compared to the PLF group (91% vs 69%, p = 0.012). ODI was nonsignificantly better in the TLIF group (23 vs 28, p = 0.110).
Conclusion:
The study shows that the outcome of the TLIF procedure in central disc hernia and status post discectomy syndrome is better than that of un-instrumented PLF. The percent much better after TLIF was notably high (63%), compared to PLF (47%) and previous studies. The overall results strongly suggest interbody fusion to be considered a primary choice in the degenerative lumbar spine. Keywords: TLIF, PLF, Degenerative disc disorders, Interbody fusion.
ANTERIOR VERSUS ANTERIOR-POSTERIOR SINGLE LEVEL LUMBAR FUSION-A PROSPECTIVE RANDOMIZED STUDY
E Hoff, P Strube, C Gross, C Perka, M Putzier Clinic for Orthopaedics, Center for Musculoskeletal Surgery, Charité -University Medicine Berlin, Berlin, Germany A combined anterior and posterior approach is a standard procedure for circumferrential fusion. Aim of the current study is the evaluation of a new implant which avoids the posterior approach and the resulting morbidity. For this reason, in the present prospective randomized study, the use of an anterior intervertebral cage with integrated angle stable fixation plate was compared to a circumferential single level lumbar fusion regarding clinical parameters and fusion rate. In 50 patients with single level degenerative disc disease (DDD) Modic [2 in the segments L4/5 or L5/S1 a spondylodesis was performed. In 25 patients (group A) an intervertebral PEEK-cage was implanted which was anchored angle-stable to the adjacent vertebras employing an anteriorly cage integrated plate-screw system. The 25 patients of group B were fused applying an anterior intervertebral PEEK-cage and posterior transpedicular internal fixation. All cages were filled with freeze-dried allogenic corticocancellous bone. Preand postoperatively and at 3, 6, 12 and 24 month follow-up patients were evaluated clinically (Oswestry disability index, ODI; visual analogue scale for pain, VAS) and radiologically (X-Ray, CT) regarding fusion. During the follow-up period group A presented better clinical scores regarding pain and function. The largest difference was observed directly postoperative. The complication rate as well as the radiological fusion rate showed no significant difference between the groups during follow-up. By application of an angle-stable anchored anterior alone cage, the soft tissue trauma caused by the posterior approach can be avoided. This circumstance is possibly responsible for the significantly better clinical outcome of group A, despite a comparable fusion time and fusion rate of both groups. As a conclusion, we suggest the use of an anterior only surgery employing an angle-stable anchored PEEKCage for single level lumbar fusions without the need of a posterior approach.
THE EFFECT OF DC-STIMULATION ON LUMBAR SPINAL FUSION IN OLDER PATIENTS. A RANDOMIZED CLINICAL MULTI-CENTER TRIAL*
Introduction: Older patients experience increased risk of complications and lower fusion rates after spinal fusion surgery. Treatments improving functional outcome and fusion rates without lengthening the procedure could prove beneficial. One option could be direct current (DC) electrical stimulation. The aim of the present study was to investigate the effect of DC-stimulation on functional outcome and fusion rates after lumbar spinal fusion in patients older than 60 years. Methods: A randomised clinical trial comprising five orthopaedic centers. The study included a total of 107 patients randomised to uninstrumented posterolateral lumbar spinal fusion with or without DC-stimulation. Fusion rate was assessed at two year follow-up using thin slice CT. Functional outcome was assessed using Dallas Pain Questionnaire (DPQ), SF-36 and low back pain rating scale pain index (LBPRS).
Results: Follow-up after 1 year was 95/107 (89%). DC-stimulated patients had significant better outcome in 3 out of 4 categories in the DPQ, better SF-36 scores (not significantly), but no difference in pain scores were observed. Median walking distance at latest follow-up was better in the stimulated group (not significant). Walking distance was significantly associated with functional outcome. Fusion rates were surprisingly low. DC-stimulation had no effect on fusion rate: 35 versus 36% in controls. Other factors associated with low fusion rates were female gender (32% versus 42% in males, p = 0.050) and smoking (21% versus 42% in non-smokers, p = 0.079). Patients who achieved a solid fusion as determined by CT had superior functional outcome and pain scores at their latest follow-up. Discussion: DC-stimulated patients tended to have better functional outcome as compared to controls. Thin slice CT revealed very high non-union rates after uninstrumented spinal fusion in older patients, without any effect of DC-stimulation on fusion rates. The achievement of a solid fusion was associated with superior functional outcome.
Introduction: Most clinical studies looking at the effect of plateletrich plasma (PRP) have been performed in the field of oral and maxillo-facial surgery. The results in spinal fusion applications are limited and controversial. Both beneficial and inhibitory effects have been shown. In this prospective randomised controlled trial, our objective was to assess both the clinical and radiological effect of platelet-rich plasma when added to autograft iliac crest bone in posterior lumbar interbody fusion. Materials and methods: Forty patients were recruited for the study and were randomised with a 1:1 ratio. In each group, one patient was lost for follow-up Thirty-eight patients completed the Oswestry disability index (ODI), the Short-Form 36 (SF-36), and the visual analogue score (VAS) preoperatively and postoperatively at 3, 6, 12, and 24 months, respectively. Radiographs and CT-scans were taken at each visit. Posterior stabilisation was achieved with pedicle screws and interbody fusion was aimed at with carbon cages and autologous bone with and without PRP. A total of 107 patients were randomly allocated to the MPT group (n = 53) and TPT group (n = 54). The TPT group was prescribed daily home based pain contingent training of traditional physical exercises for back, abdominal and leg muscles. The MPT group was prescribed daily home based training of lumbar stabilization exercises combined with 90 min of cognitive behavioural intervention at 3, 6 and 9 weeks after the operation. The patients outcomes were followed up at 3, 6, 12 months and 2-3 years.
Outcome measures: Oswestry disability index (ODI), pain intensity, HRQOL, kinesiophobia, anxiety/depression, self-efficacy, outcome expectancy, use of coping strategies, work status, sickness leave and health care use. Methods: Analysis of mean differences between groups.
Results: 2-3 year follow-up showed that the MPT group had significantly lower percentage scores in ODI = 18.2 (P = 0.008), kinesiophobia = 30.0 (P = 0.001), catastrophizing = 21.8 (P = 0.006) and higher self-efficacy = 64.6 (P = 0.019) compared to TPT group's ODI = 28.1, kinesiophobia = 41.9, catastrophizing = 31.3 and self-efficacy = 55.5. The MPT group had significantly more employment, less health care use (P = 0.035) and less long-term sickness leave (P = 0.040).
Conclusions: This study provides evidence for the benefits of combining lumbar stabilization exercise and cognitive behavioural intervention starting immediately after lumbar fusion.
COMPARISON OF PHYSICIAN BASED VS PATIENT BASED OUTCOME AFTER POSTERIOR LUMBAR FUSION
T Zweig, E Aghayev, M Melloh, R Sobottke, M Aebi, C Roeder
Institute for evaluative research in orthopaedics, University of Berne, Bern, Switzerland
Introduction: Posterior lumbar fusion (PLF) is a frequent procedure in spinal surgery with high percentages of good and excellent physician-and patient-based outcomes. However, little is known about correlation of the two perspectives. We aimed at their comparison. Methods: The analysis included 974 patients from the Spine Tango registry. 202 patients with degenerative disease or spondylolisthesis treated with PLF had preop/postop ODI, surgery and followup data. Mean age was 61 years with 57% females. The remaining 772 patients had preop/postop VAS back and leg pain, surgery and followup data. Mean age was 59 years with 56% females. The excellent, good, fair and poor physician-based outcomes were compared to minimal clinically relevant (pain) improvement (MCRI(P)) in ODI (12.8), in VAS back (1.2) and leg pain (1.6).
Results: In the ''excellent'' group as rated by physicians, 87% of patients had reached MCRI in ODI; 63% had reached MCRPI in the back and 85% in the leg pain. 98% of patients considered the treatment as helped-a-lot or helped. The ''good'' group showed 56% (ODI), 66% (back pain) and 88% (leg pain). 96% of patient had the above-mentioned treatment considerations. The ''fair'' group showed 33% (ODI), 47% (back pain) and 51% (leg pain). 49% of patient had the positive treatment considerations. The ''poor'' group revealed 33% (ODI), 31% (back pain) and 31% (leg pain). Only 15% of patient rated the treatment positive. The Spearman correlation coefficients between physician-based outcome and ODI, back and leg pain and patient's verbal statement were 0.4, 0.1, 0.3 and 0.5 respectively. Discussion: Spine Tango gives excellent opportunities for the comparison of outcomes. The analysis of patient-versus physician-based outcomes showed the best correlations between patients' and physicians' overall verbal judgement, somewhat weaker correlations with a disease specific quality of life measure like ODI and the weakest correlations with back and leg pain relief. Patient sample, inclusion period and follow-up: Four hundred and two patients with single level lumbar herniated disc were treated by microdiscectomy with mechanical tools or laser assisted microdiscectomy in equal parts from January 2005. Only three hundred and four patients were prospectively followed up to at least 24 month. All patients were refractory to conservative cares for more than 6 weeks prior to the operation. Outcome measures: Intraoperative parameters and pre-and postoperative clinical findings which includes radiological disc type, sensory or motor deficit and pain according to the visual analog scale, and oswesty disability index scores were assessed. Methods: Three hundred and four patients were randomized into two groups by availability of CO2 laser. Group 1 was treated by microdiscectomy using mechanical tools only and group 2 was treated by laser assisted microdiscectomy. Preoperative parameters and pre-and postoperative clinical outcomes were assessed. All patients were followed for at least 24 month postoperatively. Results: Preoperative intergroup symptoms were similar. Overall, back pain and sciatica and sensory motor were improved in both groups. VAS score showed favor of group 2, leaving (2) 1% of patients unsatisfied compared with (8) 5% of group 1. Reherniation occured in eleven patients in group1 (7%) and two(1%) in gorup 2: p-value \ 0.05. There was one case of wound infection after each groups and three cases of wound revision due to csf leakage in group 1. Conclusion: Both conventional and laser assisted microdiscectomy achieved significant improve of pain and neurological deficit. However, the recurrence rate was less in group 2 than group 1. Laser assisted discectomy can be viable option to standard mechanical removal of disc by conventional method. Patients with one-level lumbar degenerative disc disease (L2-S1) were screened and consented. The mesh container was filled with a mixture of autograft and allograft/DBM. Outcome measures were obtained initially and then at 1.5, 3, 6, 12 , and 24 months postoperatively. Flex/ext X-rays were obtained at and after 6 months. X-rays were assessed by independent radiologists. Results: 118 subjects were involved. Average age was 51.5 yrs (25-83 years); with 63 females and 55 males. Levels treated; L2-3 = 3, L3-4 = 3, L4-5 = 57, and L5-S1 = 55. The mean pre-op, 3, 6, 12, and 24 months scores for VAS were 6.7, 2.4, 2.7, 2.5, and 2.8 and for ODI were 45. 4, 25.8, 23.8, 22.7, and 24.8 There is no significant difference between the two groups at the different evaluation points. The mean duration of surgery for SA was 65 min and 104 min for PSF. Blood loos during SA ranged from 10 mL to max 100 mL, during PSF it ranged from 100 mL to 500 mL (1 case). During SA 1 surgical complication was reported (wound hematoma). In the PSF group 3 patients had a dural tear. In the PSF group 2 patients needed re-operation for improper pedicular screw placement. Discussion: These results indicate that PLIF, with stand alone TM-500 device for the management of monolevel DDD yields comparative clinical outcome with a shorter operation time, less blood loss and less intra-operative complications. Osteoporosis is a disease characterized by a low bone mass and the development of nontraumatic fractures. Approximately 500,000 elderly women in the US are newly diagnosed with osteoporotic vertebral fractures every year. Noninvasive measurements of bone mineral density (BMD) are central to the diagnosis and management of osteoporosis. However, BMD alone is not completely satisfactory in vertebral fracture risk assessment. The aim of this study was to identify clinical and laboratoristic factors associated with an increased risk of vertebral fractures in osteoporotic Caucasian women and to define a new clinically relevant scale of risk. Methods: 450 patients consecutively admitted at our ambulatory for the treatment of vertebral osteoporosis were included in the study. All patients were affected by post-menopausal osteoporosis according to the WHO classification criteria. Exclusion criteria
THORACO-LUMBAR SPINE: FRACTURES, TUMOURS AND SERIOUS DISORDERS
were major infectious diseases, tumors and major diseases of sense organs. We attempted to determine whether parameters such as age, body mass index, smoking and alcohol habitudes, femoral and lumbar T-scores, femoral and lumbar Z-scores, femoral and lumbar BMD, total and bone alkaline phosphatase and L3 and T7 vertebral volumes were associated with the risk of vertebral fractures.
Results: 164 patients of the entire population presented at least one vertebral fracture for a total of 462 fractures (226 thoracic and 236 lumbar collapses).When considered alone, age ([65 years, p = 0.0001),lumbar T-score (B-3.5, p = 0.0001),lumbar Z-score (B-2.5, p = 0.0050),lumbar BMD (B0.800, p = 0.0017),femoral T-score (B-3.5, p = 0,0090),femoral Z-score (B-2.5, p = 0.0127),L3 volume (B-2, 0SD, p = 0.0023) and T7 volume (B-2, 0SD, p = 0.0075) were significantly associated with an increased risk of vertebral fractures. Considering only the patients with two fractures or more, the same parameters with the exception of the femoral T-score resulted strongly associated with the risk of new vertebral fractures. Moreover, there was a significantly increased risk of vertebral fractures when two or more of these parameters were present together (p = 0.02).On the base of the obtained data we have then defined a new scale of risk (from grade I-low risk to grade IV-very high riskp = 0.0123) confirmed in a prospective study conducted on 67 osteoporotic patients followed for 2 years. 
A RANDOMIZED TRIAL OF BALLOON KYPHOPLASTY (BKP) AND NONSURGICAL CARE (NSC) FOR PATIENTS WITH ACUTE VERTEBRAL COMPRESSION FRACTURES (VCF): TWO YEAR RESULTS
JK Van Meirhaeghe, D Wardlaw, L Bastian, S Boonen
Dienst Orthopedie en Traumatologie, AZ Sint-Jan Brugge-Oostende, Brugge, Belgium
Background: BKP is a minimally invasive treatment for acute VCF that aims to reduce and correct vertebral deformity by inserting expandable balloons and then stabilize the body by filling it with bone cement. We tested the effects of BKP on quality of life in a randomized trial.
Methods: Patients with up to 3 acute VCF were enrolled within 3 months of diagnosis and randomly assigned to receive BKP (N = 149) or NSC (N = 151). Quality of life, back pain and function, days of disability, spine radiographs were assessed through 24 months.
Results: The mean SF-36 physical component summary (PCS) score improved 5.1 points (95%CI, 2.8 7.4; p \ 0.0001) more in the BKP than the NSC group at 1 month (primary endpoint). BKP improved PCS score on average 3.0 points (95%CI, 1.6 5.4; p = 0.002) during 2-year follow-up. There was a significant interaction between treatment and follow-up time (p = 0.003), indicating that treatment effect over the year is not uniform across follow-up; a result from early improvement that persists in the BKP group whereas the NSC shows more incremental improvement. Comparisons at individual time points indicate that the differences in improvement between groups were 3.9 (95%CI, 1.5 6.2; p = 0.001), 3.1 (95%CI, 0.8 5.5; p = 0.009), 1.4 (95%CI, -1.0 3.8; p = 0.25) and 1.4 (95%CI, -1.0 3.8; p = 0.26) at 3, 6, 12 and 24 months. BKP patients significantly improved in global quality of life; EQ-5D improved an average of 0.13 (95% CI, 0.04 0.22; p = 0.004) points more than NCS over 2 years follow-up. BKP resulted in more pain relief on the VAS (1.5 points; 95% CI 1.0 1.9; p \ 0.0001), less Roland-Morris back disability (2.9 points; 95% CI, 1.6-4.1; p \ 0.0001) and 2.2 (95% CI 1.1-3.7; p=0.0008) fewer days of limited activity (within a 2-week period) when averaged over 2 years.
There was a significant treatment by time interaction for limited activity, Roland Morris disability, and back pain (p \ 0.02), not for EQ-5D (p=0.15).
There was no significant difference in adverse events or serious adverse events in both groups. New radiographically detected VCF occurred in 38% in the BKP and 33% in the NSC group (5% difference; 95% CI -7.4 to 18.9; p = 0.5) and were not statistically different at 2 years. Conclusion: Compared to NSC, balloon kyphoplasty improved quality of life and reduced back pain and disability and did not increase adverse events including the risk of vertebral fracture over 2 years. Background context: Traditional short, non-segmental (4-screws construct), posterior fixation of burst fractures suffers from high rates of failure. Recent publications show ''in vitro'' that construct stability may improve by inserting additional screws at the fracture level (6-screws construct). Until now, no clinical study has evaluated the longevity of short-segment fixation using pedicle screws at the fracture level (6SC). Aims: To evaluate the efficacy and longevity of short-segment fixation (6SC) in burst fractures of the thoracolumbar junction (T11-L2), the most kyphogenic area. Study design, patients and methods: All patients with non-osteoporotic burst fracture of T1 l, T12, L1 or L2 surgically treated by 6SC, between 1 January 2000 and 31 December 2005, in the same institution were reviewed. For each patient, two independent investigators evaluated preoperative, postoperative, 6-month and 2-year data. The final value for continuous variables was the mean of measurements. For categorical variables it was decided by consensus.
INSERTING PEDICLE SCREWS AT THE FRACTURE LEVEL PREVENTS FAILURE OF SHORT CONSTRUCTS IN THORACOLUMBAR (T11-L2) BURST FRACTURES
Results: Among 89 patients who met the inclusion criteria, 72 (80.9%) with a mean age of 35.6 years were assessed. Mean loadsharing score was 5.9 ± 1.5 (range, 2-9). Surgery was undertaken at 11.7 ± 7.6 days after the fracture. Mean operating time was 109 min, bleeding 484 cc. Surgery restored anterior body height (preop 64.7%, postop 86.5% P = 0.000) and improved kyphosis: vertebra (preop 17.2°, postop 6.7°P = 0.000); instrumented area (preop 15.8°, postop 2.5°P = 0.000); T11-L2 (preop 15.2°, postop 3.4°P = 0.000). Time elapsed until surgery influenced surgical correction (r = 0.510, P = 0.000). Kyphosis of the instrumented area deteriorated slightly after surgery: 0-6 months 2.9°(P = 0.005); 6-24 months 1.5°( P = 0.274). Loss of correction was greater in fractures with more severe comminution (r = 0.57, P = 0.004): 1.0°± 2.8°when loadsharing B6, and 5.5°± 5.3°when load-sharing [6.
Conclusions: This is the first study evaluating the longevity of the 6-screws construct to treat thoracolumbar (T11-L2) burst fractures. It shows that inserting pedicle screws at the fracture level prevents failure of short posterior fixations. The 6-screws construct is effective for early fracture reduction and has an acceptable postoperative loss of correction in highly comminuted fractures.
MULTISEGMENTAL PRIMARY TUMORS AND SOLITARY METASTASIS OF THE THORACOLUMBAR SPINE: RESULTS BY MANAGEMENT WITH MULTILEVEL EN BLOC SPONDYLECTOMY AND RECONSTRUCTION USING A CARBON COMPOSITE VERTEBRAL BODY REPLACEMENT SYSTEM
AC Disch, KD Schaser, F Feraboli, C Reinhold, I Melcher, W Schmoelz, A Luzzati
Center for Musculoskeletal Surgery, Charité -University Medicine Berlin, Berlin, Germany
Introduction: Total en bloc spondylectomy (TES) as the only radical treatment option for sarcoma and solitary metastases of the spine was shown to markedly minimize local recurrences, improve patient quality of life and substantially increase overall survival rates. Due to surgical difficulty of TES and complex biomechanical demands in defect reconstruction multisegmental tumor involvement of the spine has long been considered as a palliative situation, exceeding the limits of surgical feasibility. Thus, multilevel resections reports are very rare. For the first time, this study analyzes the onco-surgical results after multilevel thoracolumbar TES and reconstruction with a carbon composite vertebral body replacement system (CC-VBR) in a collective of patients. Methods: 18 patients (9f/9 m; age 52 ± 14 years) treated with thoracolumbar multilevel TES (6 9 2, 9 9 3, 3 9 4 segments) for spinal sarcomas (n = 9), solitary metastases (n = 5) and aggressive primary tumors (n = 3) were retrospectively investigated. According to the classification system of Tomita et al. all patients were surgically staged as type 6 (multisegmental/extracompartimental). Defect reconstruction (11 thoracic, 3 thoraco-lumbar and 4 lumbar) were performed with posterior stabilization and a CC-VBR. Patient charts and the current clinical follow-up results were analyzed for histopathological tumor type, pre-and postoperative data (symptoms, duration of surgery, blood loss, complications, intensive care, adjuvant therapies etc.) and course of disease. Latest radiographs and CT-scans were analyzed at follow up. Oncological status was evaluated using cumulative disease specific and metastases-free survival analysis.
Results: With a mean follow up (100%) of 18 (4-44) months 17 patients (94%) were postoperatively ambulatory without any support. Postoperative neurological deficits were seen in one patient (6%). Wide resection margins were attained in 7, marginal in 11 patients. Depending on tumor biology/grading and/or resections margins an adjuvant therapy (radiation/chemotherapy) was performed in 12 (67%) patients. Local recurrence was found in one patient (6%). 13 (72%) patients showed no evidence of disease, 3 were alive with disease while 2 died of disease at 10 and 27 months postoperatively. Conclusion: In selected patients with multisegmental spinal tumor involvement oncological sufficient resections can be reached by multilevel TES. Although the surgical procedure is challenging and the patient's stress is considerable our encouraging midterm results together with the low complication rate clearly favour and legitimate this technique. However, treatment success strongly depends on adjuvant therapies. Reconstruction with a CC-VBR showed low complication rates, promising biomechanical characteristics, increased volume for bone grafting and lower artefact rates in followup MR-and CT-imaging. Outcome measures: The validated Oswestry Disability Index and the SF36 questionnaire were used to measure outcome. Methods: Describe the methods used to seek the answer. A group of 24 consecutive patients for planned surgical intervention of symptomatic spinal metastases were prospectively assessed both pre and post operatively using validated QOL tools. All 24 patients underwent a decompression and instrumented stabilisation.
SURGICAL STABILISATION OF SPINAL METASTASES AND NEOPLASIA. PRE AND POST OPERATIVE QUALITY OF LIFE
Results: Summarize the findings. After surgery, Oswestry disability score was significantly improved at 3 and 6 month follow up (p = 0.02).Components of the SF36 showed significant improvements; Bodily pain was reported as showing the most significant improvement at 3 and 6 months (p = 0.00002). The mental component scores improved significantly at 3 and 6 months (p = 0.01). Frankel grades remained unchanged in the follow up period for all patients except one case.
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Discussion or conclusion: Define the overall significance of the findings.
The study demonstrates that in our patient population surgical intervention for spinal metastasis and neoplasia offers a satisfactory benefit for quality of life. The patients found most benefit from the improvement in pain and experienced significant improvements in the components which correlate to well being in their mental, emotional and social functioning.
RELIABILITY OF TOKUHASHI INDEX
A Hernández-Fernández, J Caso-Martínez, A Lersundi-Artamendi, JA Iza-Beldarrain, F Pellisé-Urquiza We studied the sensitivity (S), specificity (E), PPV and NPV of TI. We performed a study of correlation between survival and variables.
Results: The primary tumor was breast in 22.2%, lung in 20%, prostate in 17.8%, rectum in 10% and unknown in 11% (18% others).
Median survival from diagnosis of VM was 11.8 months ( Methods: FMC and D-dimer were measured six times: at induction of general anesthesia, just after the implantation or in the middle of surgery, immediately following surgery, 1, 3 and 7 days after surgery. All patients received mechanical prophylaxis including compression stockings and intermittent pneumatic compression devices. All patients were examined with duplex ultrasonography assessments of both lower extremities and lung perfusion scintigraphy 7-10 days after surgery. If DVT or PE was suspected, the patient underwent multidetector computed tomography (CT) venography. Statistical analysis was performed with the Mann-Whitney test and we considered P \ 0.01 to be statistically significant throughout. Results: There were no patients with clinical signs of DVT and PE, but 6 patients (8.3%) showed VTE, of whom 5 patients had DVT and 3 patients had PE. Patients with VTE had significantly higher FMC levels one day after surgery compared with those without VTE (55.9 lg/ml vs 11.1 lg/ ml, P \ 0.01). Patients with VTE had significantly higher D-dimer levels seven days after surgery compared with those without VTE (12.5 lg/ml vs 4.3 lg/ml, P \ 0.01).
Conclusion:
The prevalence of VTE after spinal surgery was 8.3%. FMC was usefulness as parameter of VTE one day after spinal surgery.
OVERLOOKED SPINAL DURAL ARTERIOVENOUS FISTULA: ANALYSIS OF MISDIAGNOSED CASES
T Aoyama, K Hida, S Yano, T Asano, Y Iwasaki Department of Neurosurgery, Hokkaido University Graduate School of Medicine, Sapporo, Japan
Background: As spinal dural arteriovenous fistulae (SDAVF) are rare, their correct diagnosis may be delayed. We assess factors leading to their misdiagnosis and its impact on prognosis. Methods: Between 1995 and 2008 we treated 48 patients with symptomatic SDAVF. They were 42 men and 6 women; their age ranged from 39 to 81 years (mean 65.9). Mean postoperative followup was 60.1 months. In 4 patients onset was characterized by hemorrhage, they were accurately diagnosed. This was the case in only 12 of 44 (27.3%) patients with venous congestion at onset. We retrospectively analyzed the initial diagnosis, pre-and postoperative status, and the therapeutic results in these 44 patients. Their status was evaluated with the Aminoff-Logue scale (ALS).
Results: The initial diagnosis among misdiagnosed patients was lumbar or cervical degenerative disease (n = 12, n = 2, respectively), intramedullary lesions such as tumors or syringomyelia (n = 5), other disease (n = 4), unknown (n = 7), and normal (n = 2); 5 patients underwent surgery under a different diagnosis at other institutions. Hyperreflexia and/or positive pathological reflex was present in 73% of misdiagnosed patients including 9 who manifested lumbar or peripheral nervous disease and 1 who was misdiagnosed as normal. There was no difference in the misdiagnosis rate during the study period. We performed surgical interruption and/or transarterial embolization; all shunts subsequently disappeared. The interval between onset and treatment was significantly longer in misdiagnosed-than correctly diagnosed patients (20.8 ± 20.7 vs 9.6 ± 8.8 months, months, p \ 0.05). Although urinary function was improved in almost all 48 patients, improvement was significantly better in the correctly diagnosed group (a change in the ALS score from 1.8 to 0.7 vs. 1.6 to 1.5, p \ 0.05). Gait improvement was correlated with preoperative disease severity and the patient age at the time of treatment. Discussion: Despite advances in imaging technologies that can be expected to result in the increased detection of SDAVF, abnormal flow void, and intramedullary high intensity on T2-weighted magnetic resonance images (MRI), SDAVF continue to be overlooked, possibly because they are rare. Careful neurological-and MRI study can reveal the presence of SDAVF. Although the condition can be cured, prolonged symptom duration worsens the treatment outcomes. Therefore, attempts must be made to correctly diagnose the condition at the first examination. , and a treadmill walking distance [1,000 m (LBP group); group 2 (n = 100) showed claudication, a CSA\80mm2, and a walking distance of \200m (LSS group). Outcome measures: Presence of a positive sedimentation sign, reliability of sedimentation sign assessment, pain on the Visual Analogue Scale (VAS), disability (ODI). Methods: The sedimentation sign was determined in MRI scans, evaluated by 3 independent raters. Patients were classified into categories of either positive or negative sedimentation sign. Results: A positive sedimentation sign was identified in 94 patients in the LSS group but in no patient in the LBP group. Kappa values for reliability were 1.0 (intraobserver) and 0.93 (interobserver). VAS was 8 in both groups. Patients in the LBP group had a higher ODI than in the LSS group (66 vs. 64%; p \ 0.01). Discussion: Our finding that a positive sedimentation sign exclusively and reliably occurs in patients with LSS, suggests it may be a clinically useful test. Combined with the smallest CSA of the dural sac and the treadmill test, a positive sedimentation sign may increase the sensitivity for detecting LSS. A limitation of our study is that level L5/S1 was excluded because nerve roots S1 and S2 leave the dural sac in a ventral position inhibiting sedimentation to the dorsal part of the dural sac. In conclusion, the sedimentation sign is potentially a valuable additional diagnostic sign in patients with LSS.
Comparison of negative and positive sedimentation sign Introduction: Measures of the degree of lumbar spinal stenosis (LSS) such as antero-posterior diameter of the canal, and dural sac cross sectional area vary, and do not correlate with symptoms or results of surgery. We created a grading system, comprised of seven categories, based on the morphology of the dural sac and its contents as seen on T2 axial images. The categories take into account the ratio of rootlet/ CSF content. Grade A indicates no significant compression, grade D is equivalent to a total myelograhic block. We compared this classification with commonly used criteria of severity of stenosis. Methods: Fifty T2 axial MRI images taken at disc level from 27 symptomatic LSS patients undergoing decompressive surgery were classified twice by two radiologists and three spinal surgeons working at different institutions and countries. Dural sac cross-sectional surface area and AP diameter of the canal were measured both at disc and pedicle level from DICOM images using OsiriX software. Intraand inter-observer reliability were assessed using Cohen's, Fleiss' kappa statistics, and t test. Results: For the morphological grading the average intra-and inter observer kappas were 0.76 and 0.69+, respectively, for physicians working in the study originating country. Combining all observers the kappa values were 0.57 ± 0.19. and 0.44 ± 0.19, respectively. AP diameter and dural sac cross-sectional area measurements showed no statistically significant differences between observers. No correlation between morphological grading and AP diameter or dural sac crosssectional area was observed in 13 (26%) and 8 cases (16%), respectively. Discussion: The proposed morphological grading relies on the identification of the dural sac and CSF better seen on full MRI series. This was not available to the external observers, which might explain the lower overall kappa values. Since no specific measurement tools are needed the grading suits everyday clinical practice and favours communication of degree of stenosis between practising physicians. The absence of a strict correlation with the dural sac surface suggests that measuring the surface alone might be insufficient in defining LSS as it is essentially a mismatch between the spinal canal and its contents. This grading is now adopted in our unit and further studies concentrating on relation between morphology, clinical symptoms and surgical results are underway. Purpose of the study: (1) To investigate the influence of DISH on BMD measurements of vertebral bodies using an experimental dual energy X-ray absorptiometry (DXA) scanning protocol. (2) To more accurately estimate the real vertebral BMD of cadaver spines affected by DISH. Material and methods: A total of 20 human embalmed spines were used; ten DISH and ten matched controls without signs of DISH, verified by fluoroscopy. After assessment of the localization and orientation of the ossified ALL with computed tomography (Fig. 1a) , BMD was measured using an experimental scanning protocol, exploiting the asymmetry of DISH in the thoracic spine ( Fig. 1b-d) .
For the controls an identical protocol was used and both groups were subsequently compared for differences in BMD (paired samples t test; significance set at p \ 0.05).
Results: The specimens were comparable in terms of age and gender. Specimens with DISH displayed a significantly higher BMD than their matched controls when the ossified ALL was present in the scanning field (Fig. 2a) . The contribution of the ALL on BMD measurements ranged from 23.6% ('standard' anteroposterior scan) to 39.0% (half scan right). BMD of the half scan left was comparable for DISH specimens and controls (p = 0.446), suggesting that the real vertebral BMD was not increased in DISH specimens. Additionally, a significant difference in BMD was found between the half scan right (Fig. 2b) . Discussion: The variability in measurements when using different scanning orientations suggests a substantial contribution of the ossified ALL to the BMD in spines affected by DISH, ranging from 23.6 to 39.0%. Vertebral BMD seems not to be increased in DISH specimens compared to controls, as demonstrated by comparable BMDs in the unaffected left half of the spine. It is suggested that routine anteroposterior DXA scanning may overestimate the true vertebral body BMD in individuals with DISH. Patho-anatomic studies have shown that disc degeneration starts as early as at the age of 15 [1, 2] . MR imaging of the lumbosacral spine has shown pathologic disc changes in 30% of 14-year-old adolescents [3] . The purpose of the present study is to define the starting point of disc changes, their development during the growth period, and their relation to low-back pain (LBP). Possible predictive factors for LBP, disability, and the need for medical care are investigated.
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Methods: Ninety-five healthy first-grade school children (51 girls, 44 boys) were examined prospectively at age 7-8, 12-13, and 18-19 years. The follow-up rate was 90%. The participants underwent a structured interview, clinical examination, and MR imaging. T2-weighted MR images were taken at the three defined time points. The signal intensity of the nucleus pulposus was assessed visually by two investigators independently. The images were also evaluated for disc height, disc protrusion/herniation, annular tears, and high intensity zones. For statistical analysis, Fischer's exact test (two-tailed) was used. Seventy-one male athletes (weight-lifters, wrestlers, orienteers, and ice-hockey players) and 21 non-athletes were randomly selected, for a baseline MRI study and after 15 years all the participants at baseline were invited to take part in a follow-up examination, including a questionnaire on back pain and a follow-up MRI examination. Thirty-two athletes and all non-athletes had disc height reduction at one or several disc levels. Disc degeneration was found in more than 90% of the athletes and deterioration had occurred in 88% of the athletes, with the highest frequency in weight-lifters and ice-hockey players. Seventy-eight percent of the athletes and 38% of the nonathletes reported previous or present history of back pain at base-line and 71 and 75%, respectively at follow-up. There was no statistically significant correlation between back pain and MRI changes.
In conclusion, athletes in sports with severe or moderate demands on the back run a high risk of developing disc degeneration and other abnormalities of the spine on MRI and they report high frequency of back pain. The study confirmed our hypothesis, i.e. that most of the spinal abnormalities in athletes seem to occur during the growth spurt, since the majority of the abnormalities demonstrated at follow-up MRI after the sports career were present already at baseline. The abnormalities found at young age deteriorated to a varying degree during the 15 year follow-up, probably due to a combination of continued high load sporting activities and normal ageing. Preventive measures should be considered to avoid the development of these injuries in young athletes. Methods: The mid-sagittal slices of T1 and T2-weighted MRI were evaluated by two observers independently. A custom-designed program was used to contour the lumbar images when Modic changes were present. Quantitative area variables (signal changed area and the ratio of signal changed area to whole vertebral body area) and signal measures (mean and total signal intensity of Modic changes and the involved vertebra, adjusted by signal of adjacent cerebrospinal fluid), were obtained. One of the observers re-evaluated the MRIs 6 months later. Kappa and Intra-class Correlation Coefficients (ICC) were used to examine intra-and inter-rater reliability of the Modic classification and quantitative measurements. Results: For Modic classification, intra-rater agreement was excellent (= 0.88) and inter-rater agreement was substantial (= 0.79). For area measures, intra-and inter-rater agreement also was excellent when using T1-weighted images (ICC = 0.81-0.93), and substantial interrater agreement was found using T2-weighted images (ICC = 0.74-0.75). Signal intensity measurements were found to have almost perfect intra-and inter-rater reliability in both T1-and T2-weighted images (ICC = 0.92-0.99). Background: Low back pain is a serious social issue and degenerative disc disease (DDD) is one of the major causes. We have shown previously using volunteer healthy middle aged twins that DDD is highly heritable and that DDD as determined by MRI scan is a predictor of low back pain (LBP). We performed a longitudinal study, rescanning the original twins 10 years later, and determining prevalence of LBP at each visit. Purpose: the study aimed to determine, in healthy twin volunteers not selected for any particular trait or complaint: a) the changes in DDD over time b) the relationship between longitudinal changes in DDD and LBP.
QUANTITATIVE MEASURES OF MODIC
Methods: MRI scanning was performed on 975 twins in late 1990s. Grading was performed using a standardised atlas [1] that employs a 4-point grading system for disc height, signal intensity, disc bulge and anterior osteophytes. These variables were graded from L1/2 to L5/S1 discs. 410 volunteers were rescanned and MRIs coded using the same atlas. LBP was assessed at each visit using a modified MRC Back Pain Questionnaire -LBP defined as significant pain in lumbar region or buttocks lasting more than a day and associated with disability. The sum of each degeneration score across all lumbar levels was calculated and change in sum examined with the paired t test. Multivariate regression analysis was used to examine whether MRI changes predicted the onset of LBP adjusting for known confounders and relatedness. Results: Preliminary results included women only (n = 401). The ratio of monozygotic to dizygotic twins was approx 1:2. Significant deterioration was seen in disc height, signal intensity, disc bulge and anterior osteophyteosteophyte (p \ 0.00001 in each case). Of individuals not reporting LBP at baseline, 48% developed back pain. Likewise, of individuals reporting LBP at baseline, 77% responded on review that they had not had an episode of LBP in the preceding year. Conclusion: This is the first large scale, longitudinal MRI study to investigate changes in DDD over time in healthy middle-aged volunteers. Preliminary results show that discs do degenerate over time regardless of LBP status at baseline. In addition, LBP was seen to improve over time. Thus, while over time degenerative score deteriorated, this did not influence levels of pain. This is important clinical information as the perception of many is of relentless deterioration in DDD and symptoms of LBP. Reference Background: Determinants of disc degeneration and pathology have been the focus of much research. However, degenerative changes in vertebrae have received relatively little attention, as has the relation between degeneration of disc and vertebra. Purpose: To describe the progression and determinants of disc and vertebral degeneration and their association over a 5-year period. Methods: Subjects were 134 male twins, ages 35-69 years at baseline. Quantitative MRI measures included changes in mean height and signal irregularity of lumbar discs and vertebrae, and disc volume (inter-rater ICCs 0.77-0.96). Previously a decrease in signal irregularity was the MRI finding with most highly associated with disc degeneration. DXA data for L1-4 were also acquired. At baseline and 5-year follow-up, an extensive interview elicited data on suspected determinants.
Results: Mean decreases in disc and vertebra heights were 0.3 and 0.6 mm during the 5-year follow-up. Signal irregularity measurements of disc and vertebra decreased in mean by 16.3 and 6.4%, respectively, in the L1-4 levels and 9.3 and 5.3% in the L4-S1 levels. Higher body weight was associated with a slower decrease in signal irregularity of vertebra (AR2 = 11.1%). Heavier leisure time activities had a positive effects on irregularity of disc and vertebra signals (AR2 = 2.2 and 5.9%, respectively) and increased disc volume (AR2 = 3.0%). Higher lifetime loading score at work was associated with more decrease in disc height. Vehicular driving had a positive effect on disc volume (AR2 = 2.0) and vertebral signal irregularity (AR2 = 2.2%). Smoking history had a small negative effect on disc height and volume (AR2 = 2.0%). Higher BMD in the lumbar spine was associated with a greater decrease in disc (AR2 = 15.2%) and vertebra (10.5%) signal irregularity and a small negative effect of disc height (AR2 = 1.5%). Conclusions: Decreases in lumbar vertebrae height were twice as large as in the discs during the 5-year follow-up, suggesting that a greater proportion of loss of height with age is due to vertebrae rather than discs. Greater body weight and heavy leisure time physical loading were associated with delayed signal irregularity decrease in both the discs and vertebrae. Vehicular driving also had a positive effect on vertebra signal irregularity and disc volume. Higher baseline BMD in the lumbar spine was the variable most highly associated with negative changes on disc and vertebra signal irregularity.
WHICH POSITION CAUSES HIGHER SPINAL LOAD-SITTING OR STANDING?
A Rohlmann, M Dreischarf, G Bergmann
Julius Wolff Institut, Charité -Universitätsmedizin Berlin, Berlin, Germany
Intradiscal pressure measurements of Nachemson (JBJS 1964) showed 40% higher values for sitting than for standing. Therefore, spine patients were often not allowed to sit. Other groups [1, 2] 
lower spinal loads for sitting than for standing. It is also unknown how the spinal shape correlates with the load. The aim of this study was to explore the reason for such contradictory results on spinal load and to determine the relationship between back shape and spinal load. A telemeterized vertebral body replacement (VBR) allows the in vivo measurement of the implant loads [3] . It was implanted in 5 patients suffering from a fractured lumbar vertebral body. Implant loads were measured in several sessions during relaxed standing and during sitting on a stool. In the sitting position the arms were either hanging at the sides or placed on the thighs. Results were related to the value for relaxed standing of the same measuring session and the average of several trails was calculated. For sitting and standing, the shape of the back was determined by using raster stereography. Related to standing relaxed, the force on the VBR was increased for sitting by +10% for patient WP1, +32% (WP3), +37% (WP2), +51% (WP4) and +97% (WP5). For this same order of patients, the kyphosis angles of the thoracic spine were 41°, 48°, 55°, 59°and 67°and the distances between vertebra prominens and lordosis apex were 359, 375, 389, 404 and 465 mm. Placing the arms on the thighs reduces the force on the VBR on the average by 15% (4-37%), when compared to sitting with arms hanging at the sides. In conformity with Nachemson [4] , the forces on the VBR were higher for sitting on a stool than they were for standing. In contradictory studies [5, 6] , the arms of the volunteers were placed on the thighs, and this reduces spinal load. Thus, a direct comparison of these studies is problematic. The load differences between sitting and standing depend on several factors, including arm position and inclination of the upper body. This is reflected by the large variation of our results and those of other groups. The individual shape of the spine also affects the load during sitting. Patients with a strongly curved thoracic spine, and thereby a more caudally placed lordosis apex, have a higher spinal load while they are sitting. References ) and 30 men (mean age 27 years (21-49)) using an innovative imaging device. This system provides high-definition radiographs, with an 8-10 times lower radiation dose than is needed in conventional imaging. A 3D reconstruction of the vertebrae (T1-L5), sacrum and pelvis, was made by two observers using accurate reconstruction software. Parameters describing the spino-pelvic alignment and vertebral inclination in the sagittal plane (Fig. 1) were calculated and statistically compared between the genders. Results: The female spine was significantly more dorsally inclined (SSI: 11°vs. 8°; P = 0.003). High thoracic and thoracolumbar vertebrae were significantly more dorsally inclined in women (Fig. 2) . All other parameters were not statistically different between the sexes. Inter and intraobserver reliability were both excellent. Conclusion: This is the first 3D analysis of spino-pelvic alignment including sagittal vertebral inclination of each vertebra in both sexes. Firstly, reference values are provided of normal male and female spinal alignment. Secondly, it is demonstrated that the spine as a whole, as well as individual vertebrae in certain regions are more backwardly inclined in females than in males. An important biomechanical consequence of this finding is that these spinal regions are more subject to dorsally directed shear loads (DDSLs). DDSLs make spinal segments less rotationally stable. This signifies that these areas may be less rotationally stable already in the normal female population, and may explain why progressive IS (under still undetermined circumstances during growth) occurs more in girls than in boys. Background context: There is a growing body of evidence suggesting that AIS could be the expression of a subclinical nervous system disorder. Purpose: To analyze the possibility that AIS could be associated with alterations of the cortico-cortical inhibition as described in generalized and focal dystonia. Study design: This is prospective cohort study (Level of Evidence III). Patient sample: Nine AIS patients, 5 teenagers with congenital scoliosis, and 8 healthy aged-matched controls were included in the study. All curves in the AIS group were right thoracic with an average deformity of 478 Cobb (33-68). Patients with congenital scoliosis had a curve average of 428 (37-50).
Outcome measures: Motor cortical excitability in patients with AIS was compared to that found in patients with congenital scoliosis and healthy children. Methods: Paired pulse transcranial magnetic stimulation (TMS) was applied to the motor cortex and evoked motor potentials were recorded from the contralateral abductor pollicis brevis. The effect of a previous conditioning stimulus (80% intensity of the test stimulus) on the amplitude of the evoked motor potential induced by the test stimulus was examined at various interstimulus intervals (1, 2, 3, 4, 6, 8, 10, 15 and 20 ms) . At each interval, 10 motor evoked potentials were recorded and averaged off-line. Results: Healthy adolescents and those with congenital scoliosis showed a marked inhibitory effect of the conditioning stimulus. These findings do not differ from those reported for normal adults.
However, AIS patients revealed an abnormally reduced corticocortical inhibition at both short and long interstimulus intervals. This pattern showed a striking asymmetry. Cortico-cortical inhibition was practically normal on the side of the scoliotic convexity while it was significantly reduced on the side of the scoliotic concavity. Conclusions and significance: An objective neurophysiologic difference between children with congenital and idiopathic scoliosis concerning cortical excitability that might be clinically useful was found in this study. The hypothesis that a dystonic dysfunction underlies in IS was here supported. In generalized and focal dystonia, abnormal cortico-cortical inhibition is found in both cerebral hemispheres. In AIS patients the abnormality appeared to be restricted to one hemisphere. The asymmetrical cortical hyperexcitability clearly demonstrated in this work may play a relevant role in the pathogenesis of AIS. Diagnosis were congenital-, neuropathic-, infantile scoliosis. Material and method: There were 11 congenital, 9 neuropathic, and 9 infantile scoliosis. The average age of the 17 female and 6 male patients were 7.5 (3-13 years). Correction of the primary curve and after lengthening were measured according to Cobb angle before, after and at the follow up. Complications were noted, a patient satisfaction score and lung function were measured. 7 of the 29 patients had had previous surgery. Results: The mean follow up was 28 months (4-50). The primary curve measured 65°(45°-130°) and improved to 32°(25°-75°) at index operation. No complications during surgery were noted. The time at operation was 95 min. (65-175). In 17 cases a rib to lumbar spine hybrid was used, and in 12 cases a combination from rib to rib and rib to lumbar spine were used. The blood lose during surgery was in mean 125 ml (65 to 180). One patient showed a prolonged wound healing, another patient had had a pneumonia, which resolved with adequate therapy. In two cases the rib devices pull out after the lengthening procedure. No infection or neurological deficit occurred in the 117 surgery's of VEPTR. In all cases a spinal monitoring with SEP and MEP was used. The average stay in the hospital was 18 days (14 to 31). 22 out of 29 patients had 1-7 lengthening procedures. The average correction of the lengthening procedures was 15.7°(19.8%). In 9 of the patients the second curve must be instrumented. All patients and parents were satisfied with this procedure and would to this procedure again.
VEPTR 4 YEARS FOLLOW UP IN THE TREATMENT OF SEVERE SPINAL DEFORMITIES
Conclusion:
The first results of the VEPTR instrumentation are encouraging. Remarkable is the low complication rate and the high patients satisfaction. Background: Pedicle screw (PS) construct allows for improved curve correction in adolescent idiopathic scoliosis (AIS) compared with hook and wire construct (hybrid), while it mandates surgeons discreet judgments to obtain good spinal and shoulder balances. Purpose of present study was to compare radiographic parameters between patients treated by PS construct and those by hybrid construct to evaluate relationships between shoulder balance and correction rate of main thoracic curve in AIS patients with Lenke type 1 curve. Materials and methods: Sixty-two AIS patients with Lenke type 1AN curve who underwent posterior corrective surgery with minimum follow-up of two year were included in this study (mean age: 14.8 ± 3.2). Cobb angles of main thoracic curve ranged between 40°and 80°. Thirty patients were treated by PS construct (PS group) and 32 by hybrid construct (H group). There was no significant difference between groups in Cobb angle (53.2 ± 9.6°in PS group, 57.7 ± 7.1°in H group), flexibility (54 ± 16 vs. 51 ± 14%), or a mean preoperative clavicle angle (-2.5 ± 3.3°vs. -3.3 ± 2.8°). Preoperative and 2-year postoperative radiographic parameters were evaluated.
Results: Mean correction rate of main thoracic curve was significantly higher in PS group than in H group (80 ± 11 vs. 70 ± 10%) (p \ 0.01). Postoperative clavicle angle was significantly larger in PS group than in H group (2.8 ± 2.6°vs 1.5 ± 3.3°)(p \ 0.01). Average number of fused vertebra in PS group was significantly shorter than that in H group (9.7 ± 1.1 vs 10.8 ± 1.1) (p \ 0.01). In PS group, in group whose UIV was located proximally to PEV (14 cases), mean clavicle angle was -2.8 ± 3.0°before surgery and 1.9 ± 1.6°at follow-up. In group UIV of which was identical to PEV (16 cases), mean clavicle angle was -2.3 ± 3.8°and was 3.6 ± 3.1°, respectively. Thus, postoperative clavicle angle was significantly larger in latter group (p=0.036). Conclusion: Although PS construct provided better correction of main thoracic curve with shorter fusion area than hybrid construct, elevation of left shoulder was more prominent in PS construct especially with UIV at the proximal end vertebra. To prevent shoulder imbalance when using PS construct, extension of fusion area beyond UIV or undercorrection of main thoracic curve should be considered. Outcome measures: Preoperative AP, traction and TRUGA and postoperative AP radiographies were used for measurements including: Cobb angles of the curves, and pelvic obliquity. Methods: Surgical records of 25 patients were retrospectively reviewed, with 11 patients undergoing posterior segmental pedicle screw instrumentation including sacrum, and 14 having fusion to L5. Average patient age was 14.5 years (range 10-18), and average follow-up was 4.8 years (range; 2-6).
NEW STRATEGY AND DECISION MAKING OF WHETHER THE FUSION SHOULD STOP AT L5 OR EXTEND TO SACRUM IN THE SURGICAL TREATMENT OF NEUROMUSCULAR SCOLIOSIS ASSOCIATED WITH SEVERE PELVIC TILT
Results: The mean follow-up was 4.2 years (range; 2-8). The preoperative Cobb angles of the deformity in both groups were similar. Traction radiography showed 22% flexibility and TRUGA showed 52% flexibility of the curve (P \ 0.05). Preoperative pelvic obliquity was meanly 28 degrees in sacrum group and 26 degrees in lumbar group. They changed to 18 and 16 degrees with supine traction X-rays and 15 and 4 degrees averagely with TRUGA respectively (P \ 0.05). In 14 of 25 patients (56%) in our series, fusion was stopped at L5 instead of sacrum by the help of TRUGA, otherwise all 25 patients would be fused to sacrum according to supine traction X-rays. Initial correction of scoliosis was similar between groups, with 76% correction in the lumbar group and 78% correction in the sacral group. Initial pelvic obliquity correction was also similar in both groups, with 92% in the lumbar group and 89% in the sacral group. None of the patients with fusion to L5 lost more than 5 degrees of correction of pelvic obliquity in long term. Conclusion: Our study showed that TRUGA is superior to supine traction graphies in determination of flexibilities of neuromuscular curves and pelvic tilt. It provides best knowledge about postoperative global balance as it provides full muscle relaxation and does not require patient cooperation. Results and conclusion: Thoracic kyphosis was significantly better restored in the anterior compared to the posterior group (p \ 0,005). In the anterior group thoracic kyphosis measured preoperatively 10,9°( -1°-19°), postoperatively 24,0°and at last follow up 26°. In the posterior group thoracic kyphosis measured preoperatively 7,6°(-12°-19°), postoperatively 12,9°and at last follow up 15,9°In the anterior group main thoracic curve measured preoperatively 63°(48°-80°), postoperatively 25,2°and at last follow up 28,2°(55% curve correction). In the posterior group main thoracic curve measured preoperatively 60,6°( 50°-88°), postoperatively 23,6°and at last follow up 25,2°(58% curve correction) without significant differences between groups. Operation time was 193 min. in the anterior and 257 min. in the posterior group (p \ 0,005). The anterior group had significantly less blood loss (anterior 512ml, posterior 1024ml) (p \ 0,005). There were no neurological or other severe complications in either of both groups.
In summary anterior dual rod instrumentation in thoracic lordoscoliosis allows a significantly better restoration of thoracic kyphosis with significantly less blood loss and comparable correction in the coronal plane.
THREE-STAGED CORRECTION OF SEVERE RIGID IDIOPATHIC SCOLIOSIS USING HALO-GRAVITY TRACTION W Koptan, Y ElMiligui
Orthopaedic, Cairo University Hospital, Geiza, Egypt
Background data: To our knowledge, few series reported the use of perioperative halo-gravity traction comparing its results to classic two staged correction without traction.
Purpose: To review clinical and radiographic results of perioperative halo-gravity traction in severe rigid curves analyzing its efficacy, advantages and possible complications. Study design: A retrospective series. Patient sample, inclusion period and follow-up: The results of patients with severe rigid idiopathic scoliosis treated between 1997 and 2005 were retrospectively reviewed. The average age was 17 years (range 13-19 years). Forty-seven patients were followed-up for a minimum of 3 years; an average of 6 years (range 3-8 years). Outcome measures: Deformity correction as measured by Cobb's method. Methods: They included 21 patients who had a three staged correction by an anterior release, 2w of halo-gravity traction then posterior instrumentation (Group 1) and 26 who had anterior release followed by correction using a posterior construct (Group 2). The average preoperative dorsal and lumbar scoliosis in Group 1 were 106.5°( range 92-142°) and 87°(range 77-103°) respectively and at Group 2 were 102°(range 90-115°) and 81°(range 75-100°), respectively. There was no significant difference in average age, curve flexibility or sagittal plane alignment in both groups. Results: A significantly better correction was achieved in Group 1 (an average of 59%) compared to Group 2 (an average of 47%). At final follow-up, the loss of correction averaged 8°for Group 1 and 11°for Group 2. A shorter hospital stay was found in Group 2; a shorter operative time was found in Group 1 and there was no significant difference in blood loss, early or delayed complications. Conclusions: Halo-gravity traction is an efficient, safe modality; its application over a period of 2w led to better correction, shorter operative time with no significant complications.
A 17-year-old female with a severe rigid double curve corrected by the three staged procedure.
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Eur Spine J (2009) A significant difference at the side of approach was found between group 1 and 2, not at the control side. The ninydrin sweat test showed a reduced perspiration in 92% of all pat. in group 2 at the side of approach vs. control side. In group 1 no comparable difference was found between left and right foot. Sympathetic skin responses were detected in 9 pat. of group 1 at the side of approach and at the control side. In group 2 they were found at the side of approach only in 4 pat. vs. 11 pat. at the control side. No significant differences in SRS-22 total scores between both groups. 7 pat. in group 2 (0 in group 1) had a subjective feeling that the leg of the side of approach was warmer than the control side.
Conclusion:
The surgical approach in anterior scoliosis instrumentation leads to sympathetic lesions, especially in lumbar instrumentations. Lesions present in (1) increase of skin temperature, (2) reduced perspiration of the feet and (3) were subjectively assessed by four spine surgeons (SRS Travelling Fellows) for radiographic result and operative cosmetic result, shoulder balance, trunkshift, rib hump and waist asymmetry. Instrumentation in the radiographs was obscured with only the non-instrumented part visible. Surgeons were asked to guess the instrumentation in the radiographs. Seventy-six photographs of patients before and after surgery were assessed for cosmesis by ten non-medical judges for overall cosmetic score, shoulder balance, waist asymmetry and shoulder blade prominence. Objective assessment of radiographs and clinical photos was performed for Cobb angle of instrumented and non-instrumented spine, global coronal and sagittal balance, number of unfused vertebrae, disc angulation, tilt of last instrumented vertebra, shoulder balance, waist asymmetry, rib prominence, and percent correction. SRS-24 questionnaire was used to measure health-related quality of life in patients. Results: Subjective assessments by surgeons and non-medical judges showed no significant difference by instrumentation (p C 0.05) for all variables. Out of the 152 guesses by surgeons of the cases with instrumentation blocked in the radiographs, they were unable to guess the instrumentation in 89% of the cases. Objective assessment of all variables and SRS-24 scores of all 5 domains showed no significant difference by instrumentation (p C 0.05).
Conclusions: In this first-ever conducted study in a blinded-fashion, subjective and objective assessments and SRS-24 scoring showed no significant difference between the instrumentations used to treat AIS for Lenke 1and 2 curves. Superiority of one instrumentation over the other could not be establish. Background context: Prevalence of neck-related problems is high among general population. However, risk factors of the development of neck pain remain unknown. Purpose: The objectives were to clarify correlations between the progression of intervertebral disc degeneration and the onset of neck pain during 10 years. Study design: A prospective longitudinal study.
Patient sample and follow-up: Between 1993 and 1996, 497 asymptomatic volunteers underwent MRI of the cervical spine and 223 subjects of the original cohorts were recruited again for this follow-up MRI study (123 males and 100 females, mean age; 39.0 ± 15.0 years). The mean follow-up period was 11.7 ± 0.8 years.
Outcome measures: Decrease in signal intensity of the intervertebral disc (DSI), anterior compression of the dura and spinal cord (AC), posterior disc protrusion (PDP), disc space narrowing (DSN), and foraminal stenosis (FS) were assessed using a custom-made numerical grading system. Methods: This follow-up study was approved by IRBs of all participating institutes and informed consent was obtained from all volunteers. After filling the questionnaires on cervical spine related symptoms and daily habits, all subjects underwent physical examinations and MRI using a 1.5 Tesla machinemachine. X square test was used for statistical analyses and a p value\0.05 was considered significant. Results: The development of neck pain was recognized in 9.9% of the subjects during 10 years. It was observed in 8.7% of the subjects in 10's, 11.8% in 20's, 9.3% in 30's, 14.7% in 40's, 6.5% in 50's, and 8.3% in 60's, respectively. There was no significant association between the development of neck pain and parameters including smoking, and alcohol, sport or BMI. Progression of DSI was recognized in 8.0% of subjects with neck pain, and in 14.4% of those without neck pain (N.S.). Progression of AC was recognized in 12.4% and 5.8% (p \ 0.05), progression of PDP in 9.6% and 10.4% (N.S.) progression of DSN in 10.0% and 9.8% (N.S.), and progression of FS in 25.0%, and 8.4% (p \ 0.05), respectively. Discussion or conclusion: The results of the present study revealed that the development of neck pain was significantly associated with progression of MRI findings including AC and FS while it was not associated with daily habits or BMI. Thus, progression of neural compression can be an underlying mechanism of the development of neck pain during 10 years.
CLINICAL RESULTS AND DEVELOPMENT OF HETEROTOPIC OSSIFICATION (HO) IN TOTAL CERVICAL DISC REPLACEMENT DURING A FOUR-YEAR FOLLOW-UP
S Elgawhary, L Jurak, R Brabec, P Suchomel Neurosurgery, Regional Hospital Liberec, Liberec, Czech Republic Introduction: Cervical total disc replacement aims to decrease the incidence of adjacent segment disease through preserving of motion in the operated intervertebral space. The initial promising follow up results were presented and published. However, an ongoing data collection and an increasing number of studies describing heterotopic ossification (HO) resulting in decreased mobility of implants, forced us to reevaluate long term clinical and morphological results. Methods: We present our experience with the first 54 consecutive patients treated with 65 ProdiscCÔ prostheses during a 12-month period (2/2004 to 3/2005) . All patients signed an informed consent and were included in the prospective long-term study. One and two year follow-up analysis was available for all patients included and 4-year results for 48 patients (58 implants). Clinical (neck disability index, NDI, visual analogue scale, VAS) and radiographical followup was conducted one, two and four years after the procedure. For classification of HO appearance the Mehren/Suchomel classification was used. Results: Mean preoperative NDI was 35, VAS for neck pain intensity 4.6 and VAS for upper extremity pain intensity 5.2. At one-year follow-up, NDI was 32, VAS for neck pain 2.6 and VAS for upper extremity pain 2.5. Important HO (Class III) was present in 15.4% of treated levels and segmental ankylosis (Class IV) in another 7.7%. At two-year follow-up, NDI was 28, VAS for neck pain 2.2 and VAS for upper extremity pain 2.1. Important HO (Class III) was present around 14% of implants and segmental ankylosis (Class IV) in another 19%. At four-year follow-up (48 patients/58 implants), NDI was 31, VAS for neck pain 3.0 and VAS for upper extremity pain 2.4. Important HO (Class III) was present around 45% of implants and segmental ankylosis (Class IV) in another 19%. This morphological finding had no obvious clinical consequences and 85% of patients would undergo the same surgery again. We did not encounter any implant migration or subsidence. Conclusion: Our clinical results (NDI, VAS) are comparable with fusion techniques. Although, advanced non-fusion technology is used, currently one has to expect an unpredictable frequency of spontaneous fusion in cervical disc replacement surgery during long term follow-up. This process is most probably multifactorial and should be continuously analyzed.
purpose of this study is to evaluate over ten-year surgical outcome of occito-cervical/thoracic fusion for rheumatoid cervical spine disorders. Patients and methods: Among 120 patients underwent rheumatoid cervical spine surgery since 1987, 39 patients who underwent occipito-cervical/thoracic fusion between 1987 and 1998 were evaluated. The mean age at surgery was 61 year old. According to Ranawat classification, neurological class I (5 patients), class II (10 patients), class IIIA (9 patients), and 15 class IIIB (15 patients). Also patients were classified as pain grade 0 (1 patient), grade 1 (4 patients), grade 2 (17 patients), and grade 3 (17 patients). Results: Twenty-seven patients were died until final follow-up. Average survival period of Ranawat IIIB patients was 70.0 months and that of non-B patients was 109.7 months. Mean follow up period of alive patients was 167.2 months. Neck pain and occipitalgia recovered and maintained well until final follow-up. Postoperative assessment at one year after surgery revealed that all of the patients recovered as pain grade 0 or 1. Until final follow up, the recovered pain grade was well maintained except 3 patients. These patients were pseudoarthrosis or required revision surgery. Good neurological recovery in Ranawat IIIB patients did not observed, however, they became to ride a wheel chair following surgery. Discussion and conclusion: The extent of fusion level is controversy. Some surgeons insist that prophylactic entire occipito-cervical or occipito-thoracic fixation would be better for mutilating rheumatoid patients. On the other hand, some surgeons advocate minimal extent of fusion would be better, considering invasiveness of the surgery for the patients and relatively short life expectancy. Our results showed surgery with minimal extent of fusion maintained satisfactory long-term clinical outcome, although adjacent segment instability occurred and required revision surgery in some patients. Rheumatoid arthritis is a systemic inflammatory disease that affects multiple organs, so we should consider tailor-made surgery considering patients condition. Background: Root compression is the source of pain in acute cervical disc prolapse. In all established techniques removal of a prolapse is performed either through the disc space or through foramen or joint. So either bradytrophic tissue with little healing potential is disturbed or bone structures involved in weight bearing or movement are partially resected. In consequence, most of these decompr. proc. have to be combined with fusion or disc replacement. Purpose: This paper presents a new approach to the cervical disc circumventing structures with defect-healing. Study design: This prosp. study included 50 patients (27 f. and 23 m.) with a mean age of 46.4 years operated from 2005 to 2007. Indications were cervical soft disc herniations Contraindications included segm. instability, central stenosis or advanced deg. with osteophyte formation. All pat. were assessed pre-op. as well as direct, 3 m and 1 year postop. using a modified version of Oswestry Index and the Neck Disability Index (NDI) for neck and arm pain. Also the visual analog scale (VAS) was recorded before and after. Surgical method: An approach via a 15 mm skin incision is performed by temporarily removing a bone cylinder of 6 mm in diameter from the cranial vertebra. Under direct visual control of the operating microscope the sequester is removed. After decompression the bone cylinder is repositioned. Results: The mean surg. time per level was 64.4 minutes and mean blood loss was 82.04 ml. Regarding the preoperative neurological deficits, 49 (98%) patients showed complete recovery. The post-op. mean NDI was improved from 34 (pre) to 4.6 (post-op). The mean Oswestry Score was improved from 16.4 to 1.6. VAS for neck and arm pain was also recorded and was improved from 6 to 1.3. Differences in 3 scores were sign. (P \ 0.05). At 1year postop. flex/ext x-ray there was no measurable impairment of the stability of the operated level (criteria of White and Panjabi). One patient (2%) had a recurrence after 4 w., that was resolved after re-operation by the same method. There was no neurol. deficit. Neither an approach rel. postop. problem nor an infection did occur. Conclusion: Removal of a disc prolapse through a bony channel proved to be possible and safe. The cylinder is put back and proved to incorporate in the vertebral body, so there is no permanent lesion of the approach. Since disc height remained, kyphosis or instability was avoided, this method may be a valuable treatment option. (2) Clinical complications resulting from errant screw placement. Methods: Clinical data was obtained from electronic medical records. Radiographic analysis included evaluation of CT scans to quantify the patients' bony and vascular anatomy and to classify the accuracy of C2 screw placement using the following definitions:
DIRECT REMOVAL OF A CERVICAL DISC PROLAPSE FROM ANTERIOR WITHOUT TOUCHING THE DISC. A NEW NON-FUSION TECHNIQUE FOR CERVICAL DISC DISEASE
Type I: screw threads completely within the bony cortex. Type II: less than the diameter of the screw violates the surrounding cortex. Type III: clear violation of the transverse foramen or spinal canal.
Results: 347 patients underwent posterior C2 screw fixation. 21 patients were excluded due to lack of radiographic data. Average CT measurements of pedicle height, axial width and laminar width on all 326 patients were 8.1 mm (standard deviation 2.1 mm), 5.8 mm(1.9 mm) and 5.7 mm(1.5 mm), respectively, with males having larger pedicle height (p \ 0.001), pedicle width (p \ 0.001), and laminar width (p \ 0.022). Three hundred and twenty-six patients with 634 screws underwent analysis. 339 pedicle(P), 154 trans-articular(TA), 63 laminar(L), and 77 short pars screws(SP) were placed with 98.8, 98.5, 100, and 94.6% accuracy rates (Grade I and II), respectively. There were no cases of known vertebral artery (VA) injury. 8 screws (3 P, 2 TA, 3 SP) were unacceptably (Grade III) placed. 2 patients had medially placed screws (1 P, 1 TA) in the spinal canal without neurological sequelae. 6 patients had screws encroaching on the VA foramen; one patient had a VA occlusion (P) and another had a grade I dissection (P) seen on CT angiogram. There were no neurological injuries as a result of instrumentation. Discussion/conclusions: Our findings demonstrate a lower than previously reported incidence of complications. In the management of 326 patients with 634 screws, only 2 patients had vascular injuries. Background and aim: The one-year prevalence of neck pain is 12-71%. More than 50% still have pain after 5 years. Facet joints have been suggested as the source in 39-67%. We have studied the effect of radio-frequency neurotomy in patients with chronic neck pain. Method: 28 patients with at least 70% pain reduction after diagnostic blocks were included. Pain was recorded using a numeric rating scale. Clinical assessment was done at baseline and after 6, 12, 26 and 52 weeks. The treatment group received RF neurotomy at 80°C for 70 s. The control group underwent the same procedure at 37°C. Results: Mean reduction of pain was similar at 6 weeks. The treatment group had less pain after 12 and 26 weeks. The differences did not reach statistical significance (p [ 0.05). After 52 weeks mean pain had returned to baseline in both groups. Five (38%) patients in the treatment group had at least 50% pain relief after 6, 12, 26 weeks, and 4 (30%) after 52 weeks. In the control group 6 (40%) patient had at least 50% relief of pain after 6 weeks, 4 (27%) after 12 weeks, 3 (20%) after 26 weeks and 2(13%) after 52 weeks. Conclusion: Cervical medial branch blocks may provide short time effect comparable to RF neurotomy, whereas the effect of neurotomy lasts longer.
Baseline characteristics
Characteristics ( Orthopaedic Surgery, Keio University, Tokyo, Japan
Introduction: Adjacent segment disease can be a sequel of anterior cervical decompression and fusion (ACDF), that of natural aging process, or both. The purpose of this study was to elucidate the incidence of adjacent segment degeneration 10 years after ACDF in comparison with asymptomatic volunteers. Materials and methods: 64 patients who underwent preoperative MRI and one or two-level ACDF for disc hernia or spondylosis were included in this study (48 males, 16 females, mean age 47.3 years, mean follow-up 12.1 years). 201 asymptomatic volunteers who underwent MRI between 1993 and 1996 in our previous study were also included as controls (113 males, 88 females, mean age; 41.1 years, mean follow-up; 11.7 years). The patients and control subjects underwent MRI again, and the following findings related to intervertebral disc degeneration were evaluated using a numerical grading system from C2-3 to C7-T1: (1) Decrease in signal intensity of disc (DSI), (2) Posterior disc protrusion (PDP), (3) Disc space narrowing (DSN), and (4) foraminal stenosis (FS). When an increase in at least one grade in any of the radiographic parameters was detected between the two time points, progression of disc degeneration was judged as present at the level of interest. The incidence of progression of degenerative MR findings at adjacent levels in ACDF group was compared with that at the corresponding levels in control group. Logistic regression analysis was employed to determine statistical significance.
Results: Progression of DSI, PDP, DSN, and FS was observed in 46.9, 60.9, 12.5, 4.7% at the upper adjacent segment and in 42.9, 44.4, 14.3, 22 .2% at the lower adjacent segment in ACDF group, while, in control group, it was observed in 59.7, 72.1, 30.3, 9.0%, respectively, at one or more levels from C2-3 to C7-T1. Progression of DSI was significantly more frequent in ACDF group than in control group only at C4-5 (54.1 vs. 28.9%), while progression of PDP was significantly more frequent in the ACDF group than in the control group at all levels except for C5-6; C2-3; 20 vs. 0%, C3-4; 60 vs. 10.9%, C4-5; 69.4 vs. 29.4%, C5-6; 38.9 vs. 50.2%, C6-7; 56.8 vs. 33.8%, C7-T1; 31.6 vs. 2.5%. Progression of DSN and FS was significantly more frequent in ACDF group at C3-4 (15 vs. 1%) and at C6-7 (22.6 vs. 5.5%), respectively. Conclusions: Although both ACDF patients and control subjects demonstrated progression of disc degeneration during 10 years, ACDF patients had significantly higher incidence of progression of disc degeneration at adjacent segments than control subjects. ACDF did promote degeneration of the intervertebral discs adjacent to fusion.
LANGERHANS CELL HISTIOCYTOSIS OF THE CERVICAL SPINE. A SINGLE CHINESE INSTITUTION EXPERIENCE WITH 30 CASES
L Jiang, Z Liu, X Liu, W Zhong, Q Ma, F Wei, G Dang, H Yuan Orthopaedic Department, Peking University Third Hospital, Beijing, China
Study design: A retrospective study of cervical Langerhans cell histiocytosis (LCH). Objective: To evaluate the safety and efficiency of the present diagnosis and treatment strategy. Summary of background data: The diagnosis and treatment protocols are still controversial for the rarity of cervical LCH. Methods: Thirty patients with cervical LCH were diagnosed in the past ten years. Biopsy was routinely performed to establish the final diagnosis before treatment. Immobilization was usually the first choice. Low-dose radiotherapy was suggested for cases with solitary marked bony erosion and/or soft tissue extension, and chemotherapy for cases with multiple lesions. Surgery was preserved for suspected malignancy, neurologic deficits, severe deformity and/or instability.
Results:
The mean age at diagnosis was 14.2 (range: 1.5-41) years old. Neck pain (96.7%) was the most common symptom, followed by restricted motion (70%), neurologic symptoms (36.7%) and torticollis (30%). Four cases had multiple lesions. Fourteen cases had atlantoaxial lesion and 16 cases were subaxial. The lesion extended to paravertebral soft tissue in 40% cases, to epidural space in 30%, to pedicle and/or transverse process in 56.3%. One case had endplate destruction. The accuracy of percutaneous needle biopsy under CT guidance was 91.2% (25/26). Eighteen patients had conservative treatment and 12 underwent operation. Three cases involving C2 vertebral body had fixed atlantoaxial anterior dislocation. Another 3 cases with atlantoaxial lateral mass destruction had spontaneous fusion. Twenty-five cases had an average 61.6 month follow-up. In cases with severe bony collapse, the vertebral height ratio increased from 20.0 to 44.9% and the lateral mass height ratio from 22.2 to 56.8%. Conclusions: Cervical LCH lesions often extend to paravertebral soft tissues, epidural space, pedicles and even to the end plate and lamina. Needle biopsy under CT guidance is safe and effective. The prognosis of cervical LCH is generally fair. Conservative treatment is usually enough and surgery should be reserved for major neurologic defects like myelopathy or monoparesis.
27-year-old man with C6 lesion. The C6 caudal endplate was destructed. Although the biopsy indicated LCH, the vertebroectomy and reconstruction was still carried out for malignant suspicion. The final histopathologic result was still LCH. a Lateral roentgenogram at presentation. b Coronal CT reconstruction revealed endplate destruction (arrowhead). c Axial CT. d, e Sagittal MRI showed high intensity zones (arrow) in C56 disc and in front of C5 vertebral body. Background data: The spine accounts for 40-50% of all osteoblastomas from which only 20% are located in the cervical spine. Surgical treatment is a challenge due to the tumor's location, proximity to the near by neural and vascular elements and local aggressiveness. Purpose: To study the safety and efficacy of front and back total excision of aggressive osteoblastoma of the subaxial cervical spine. Study design: A retrospective series. Patient sample, inclusion period and follow-up: Nine patients with aggressive osteoblastoma of the subaxial cervical spine were included. The average age was 18 years (range 8-26 years). All patients presented with persistent pain, limited range of motion of the neck and 3/9 had a neurological deficit. Patients were followed for 34-52 m (average 40 m).
Outcome measures: A 10-point visual analogue scale (VAS) was used to evaluate neck pain. The neurologic status was graded according to the Frankel scoring system. Methods: All patients had a sequential front and back total excision. Anteriorly, the tumour was thoroughly resected, the vertebral artery was exposed and vertebral body was reconstructed by an iliac crest strut autograft and instrumented by a locked plate. Three patients had soft-tissue components in the epidural space, necessitating dissection of the tumor from the dura. Posteriorly, the rest of the tumour was totally excised and lateral mass fixation performed when necessary.
Results: All patients showed improvement in their neurological status. Pain improved from an average VAS of 7 (range 6-9) to an average of 1 (range 0-3) Follow up imaging studies showed cervical alignment was maintained, no tumor relapse and adequate bony healing as assessed by the presence of bridging trabecular bone and absence of radiolucency at the junction between the graft and opposing vertebra. Conclusions: Circumferential resection of aggressive osteoblastoma of the cervical spine is a demanding procedure. Nevertheless, total excision can be performed with adequate spinal reconstruction.
A C3 osteoblastoma ( Background and aims: There is appreciable evidence of a transient positive effect of exercise therapy in the treatment of chronic low back pain. In a study on the effects of a combined exercise and motivation program on compliance and the level of disability in patients with chronic low back pain, positive effects were still present one year after termination of supervised combined treatment. The Aim of this study was to investigate the 5-year effects of the program. Methods: Of the 93 chronic low back pain patients randomly assigned to either a standard exercise program or a combined exercise and motivation program, 56 patients were available for 5-year followup. The main outcome measures were disability (low-back-pain outcome score), pain intensity, physical impairment (finger-tip-tofloor-distance and abdominal muscle strength), working ability, and compliance as measured based on patient reports of the number of years they continued exercising regularly after the termination of supervised treatment.
Results: 5 years after study entry, there was a significant difference in favor of the motivation group with regard to the disability score (p = 0.001), pain intensity (p = 0.001), and working ability (p = 0.013). No significant differences were found in the impairment parameters. With regard to compliance, a significant difference in favor of the control group was seen (p = 0.023).
Conclusions: More than five years after conclusion of the combined exercise and motivation program, the positive effects on disability, pain intensity, and work ability were still present. Introduction: Two main types of patient self-rated outcome measures exist: fixed-item instruments (e.g. Oswestry, Roland Morris) and patient-specific measures (e.g. Goal Attainment Scaling (GAS)), where individuals generate their own unique items for inclusion, based on their most significant functional problems. In some areas of rehabilitation, notably those dealing with chronic conditions, patientspecific tools have proven more sensitive than fixed-item instruments. Such tools have not been widely investigated in chronic low back pain (cLBP). This prospective study examined the relationship between change-scores on fixed-item instruments and GAS scores after physiotherapy (PT) for cLBP. Methods: 32 cLBP patients took part (11 month, 21 f; age 44.0 ± 12.3 years). Pre-therapy, they completed the Roland Morris (RM) and a 0-10 pain rating scale. For GAS, they set (in consensus with the treating therapist) 2-6 realistic, priority goals that should be achievable with the 9-week PT program. Post-therapy, RM and pain were scored again, and GAS scores (= relative achievement of each goal) were determined. The patient rated the global outcome of treatment on a 5-point Likert scale. Partial correlations (r) revealed the relationship between GAS and RM/pain change scores controlling for baseline RM/pain scores. Results: GAS recorded 27 (22%) individualised goals that were not covered by items of the RM, mostly to do with sport or work. Of the total 121 GAS goals set by the group, 34% were achieved at the expected level; 31% were not reached and 35% were exceeded. GAS scores correlated with the change in pain (r = 0.61, p = 0.004) and RM (r = 0.49, p = 0.007). Global outcome correlated less well with GAS (Rho = 0.39, p = 0.034) than with change-scores for pain (Rho = 0.54, p = 0.003) or RM (Rho = 0.49, p = 0.007). According to GAS, 65% of the patients had a ''successful outcome'' (i.e. score [ 50); according to global outcome, 55% (= therapy helped/ helped a lot); RM, 39% (= score decrease [ 30%); pain, 44% (= score decrease [ 30%).
Conclusions: GAS appears to be a valid outcome measure for assessing the success of rehabilitation in patients with cLBP. It allows interpretation of progress relative to pre-stated expectations, and demonstrates the achievement of important goals undetected by fixed-item measures. Deciding whether its benefits outweigh the more demanding nature of its implementation compared with fixed-item instruments will be the prerogative of the treating therapist. , North American Medical Corp. Reg U.S.). The Accu-Spina device unloads the intervertebral disc and facet joints through axial distraction, positioning and relaxation cycles. The purpose is to investigate the effect of IDD Therapy Ò when added to a standard graded activity program for chronic LBP patients. Methods: In a single-blind RCT, 60 consecutive patients were assigned to the SHAM Therapy or IDD Therapy Ò . All subjects received 20 traction sessions of ±30 min (week 0-6) added to the standard graded activity program (week [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Traction weight in the IDD Therapy Ò was systematically increased within five sessions until 50% body weight plus 4.45 kg. The SHAM group received always a non-therapeutic traction weight of 4.45 kg. The primary outcome was assessed using a 100 mm Visual Analog Scale (VAS) for LBP. Secondary outcomes were VAS leg pain, Oswestry Disability Index (ODI), and use of pain medication. All parameters were measured before and 2, 6, and 14 weeks after start of the treatment. 100% follow-up was attained at 6 weeks, 93% at 14 weeks follow-up. A repeated measures analysis was performed.
REFERRED PAIN CAN RADIATE BELOW THE KNEE
Results: The two groups were comparable at baseline in terms of demographic, clinical and non-pathological psychological characteristics. VAS back pain decreased significantly from 61 (±25) to 32 (±27) with IDD Therapy Ò and from 53 (±26) to 36 (±27) in the SHAM group (F 3,150 = 24.1, p \ 0.001). Leg pain, ODI, SF-36 scores and use of pain medication improved significantly. Patients were highly satisfied during and after the treatment, displayed by a median score of 70 out of 100. None of the parameters showed a difference between the 2 protocols. Discussion: Both treatment regimes had a significant beneficial effect on low back pain, leg pain, functional status and quality of life 14 weeks after start of the treatment. An increased effect of the axial, intermittent, mechanical traction of IDD therapy Ò , when added to a standard graded activity program could not be shown. The improvement was remarkable, and we suppose this may partly be due to the standard graded activity program. However, we believe some of it would also be due to the attention received during the 20 treatment sessions in the Accu-Spina device.
Mean VAS scores (±SD) of low back pain in the IDD group and the SHAM group 67 OUTCOME AFTER LUMBAR SPINE SURGERY: DO THE PATIENT AND SURGEON SEE EYE-TO-EYE?* Introduction: Patient-orientated questionnaires are becoming increasingly popular in the assessment of outcome and are considered to provide a less biased assessment of the surgical result than traditional surgeon-based ratings. The present study quantified the level of agreement between patients' and doctors' global outcome ratings after lumbar spine surgery. Methods: 937 German-speaking patients (60.5 ± 15.6 years; 540 F, 397 M) who had undergone lumbar spine surgery 3-months earlier rated global outcome of the operation on a Likert scale (operation helped a lot…made things worse). They also completed the Core Outcome Measures Index (COMI) and rated their overall satisfaction with treatment. The surgeon completed a SSE Spine Tango Follow-up form, blind to the patient's evaluation, rating the outcome with the McNab criteria (excellent…poor).
Results: There was a significant correlation (Rho = 0.58, p \ 0.0001) between the surgeons' and patients' ratings. However, their ratings matched exactly in only 50.7% of the cases; the surgeon gave better ratings than the patient (''overrated'') in 25.3% cases and worse ratings (''underrated'') in 24.0% cases. There were significant differences between the 6 surgeons in the degree to which their ratings matched those of the patients, with senior surgeons ''overrating'' significantly more often than junior surgeons (p \ 0.001). ''Overrating'' was significantly more prevalent for patients with a poor selfrated outcome (measured as global outcome, COMI score, or satisfaction; each p \ 0.001). In a multivariate model controlling for age and gender, ''low satisfaction'' and ''senior surgeon'' were the most significant unique predictors of surgeon ''overrating'' (p \ 0.0001; adjusted R 2 =0.20). Comorbidity, first time/repeat surgery, one-level/ multilevel surgery had no unique significant influence. Discussion: The study highlights the potential bias in studies that rely solely on surgeon ratings of outcome and indicates the importance of collecting data from both the patient and the surgeon, in order to provide a balanced view of the outcome of spine surgery. Introduction: Patients' satisfaction after spinal surgery depends, in part, on whether their expectations of surgery are fulfilled; their expectations, in turn, are primarily based on the information received from their surgeon. However, it is difficult to know whether the patient has understood the key messages conveyed by the surgeon regarding the likely outcome. This study evaluated the level of agreement in expectations declared pre-operatively by the patient and surgeon. Methods: 50 consecutive, German-speaking patients (25 m, 25 f; mean ± SD (range) age 64.1 ± 15.3 (15-90 years) scheduled for spinal surgery, and their treating surgeons (N = 2), took part. Following the pre-operative informed consent consultation (where procedure, associated risks and likely outcome were discussed), the patient and surgeon independently completed a questionnaire enquiring about baseline status and realistic expectations regarding pain, pain medication usage, sensory and motor function, and the ability to work, do household activities and play sport, 3 months after treatment. Concordance was given by % agreement and Kappa coefficients. Results: Evaluation of the pre-operative status, as to whether the patient had any sensory/motor deficits in connection with the back problem, revealed agreement between patient and surgeon in just 62% (motor) and 76% (sensory) cases. The patient but not the surgeon reported a back-related motor deficit in 32% cases and sensory deficit in 16% cases; for 6-8% cases, the doctor reported such a deficit that the patient was seemingly unaware of. The patients consistently expected better results than did the surgeons, especially for back pain, work ability and sport. Accordingly, the Kappa values for patientsurgeon agreement for these domains were extremely low (-0.059, 0.077 and 0.062, respectively). The best agreement was for expected pain-medication use and improvement in sensory deficits, though agreement here was still only ''fair'' (weighted Kappa, each = 0.31).
SURGEON VERSUS PATIENT PRE-OPERATIVE EXPECTATIONS OF SPINAL SURGERY
Discussion: The findings demonstrate the wide range of possible misunderstandings between the patient and surgeon regarding the expected result of surgery. They highlight the need for clearer explanations of the association between the back problem and neurological deficits, and the improvement that can be expected in pain and function after surgery. The systematic, routine evaluation of outcome will assist in deriving the information necessary to establish realistic expectations of surgery.
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THE SPINE REGISTRY DID NOT PROVIDE THE SAME RESULT AS A RANDOMISED CONTROLLED STUDY S Berg, H Tropp Löwenströmska Sjukhuset, Stockholm Spine Center, Stockholm, Sweden Background and purpose: Orthopedic registries are considered observational studies while randomized controlled studies (RCT) are the 'gold standard' for evaluation of new technologies. It is getting increasingly difficult to perform RCT's. Costs and patients unwillingness are the main obstacles. A spine registry is used in Sweden (SweSpine) since 11 years. We wanted to investigate whether our registry data did provide the same type of information as a RCT and if the results could be applied to the same selection of patients. Is there a drawback for the registry due to inferior follow-up? Study design, patient sample and method: We compared baseline and outcome at one and two year follow up in two surgical subgroups within the registry, all patients with degenerative disc disease and treated with either total disc replacement (TDR) or fusion. Registry data for 656 patients treated between 2004 and 2007 was collected; the data for the two subgroups (RCT and non RCT) was compared. The RCT group consisted of 152 patients. The Swespine Registry includes Global Assessment, Oswestry Disability Index, SF36, EQ5D,. VAS of back and leg pain, treatment satisfaction, return to work etc. Results: The fusion patients in the RCT differed from the fusions in the registry (non-RCT) concerning preoperative levels of back pain and disability. The outcome for patients in the registry revealed larger differences in the favor of TDR compared to fusion than the RCT. Follow-up in the RCT was 100% both at one and two years and in the registry 87 and 76%, respectively. The drop-outs were representative at baseline, and if so at one year follow up, to the rest of the group. Conclusion: Register studies can not replace a RCT study when evaluating new surgical techniques or technologies. The RCT inclusion and exclusion criteria were narrower than the diagnostic and surgical criteria met in the registry. The TDR patients in the registry are similar to those in the RCT but the baseline data of fusion patients in the registry probably reflects a more serious degeneration. Although the registry patients are not inferior to the RCT patients, the difference between treatment groups will be more obvious in the registry.
POSTOPERATIVE CONTINUAL EPIDURAL ANALGESIA WITH BREIVIK'S MIXTURE (BUPIVACAIN, EPINEPHRINE AND FENTANYL) VS. EPIDURAL ROPIVACAIN AND ORAL SLOW RELEASE OXYCODONE AFTER LUMBAR FUSION SURGERY-A PROSPECTIVE RANDOMIZED STUDY
E Gulle, C Skärvinge, K Runberg, C Olerud Stockholm Spine Center, Upplands Väsby, Sweden and Department of Orthopedics, Uppsala University Hospital,, Uppsala, Sweden Introduction: Postoperative continual epidural analgesia, CEA, with opiates and local aesthetic is an affective regimen after lumbar spine surgery. However, pruritus and motorblock are frequent side effects as is pain breakthrough when the epidural treatment is discontinued. By administrating the opiates systemically instead of epidurally the incidence of pruritus may be decreased. Materials and methods: We compared CEA, with bupivacain, fentanyl and epinephrine, group B, n = 76, with a combination of CEA using ropivacain and oral slow release oxycodone, group R, n = 74, for three days after instrumented lumbar fusion in a prospective randomized trial. The mean age was 51 ± 11 and 87 were women. Pruritus, motor block and pain were measured 6 hours after surgery, thereafter 6 times per day for 5 days. Any pain breakthrough episode was registered whenever it occurred. Results: The epidural treatment could be continued in 143 patients (95%), 72 in group B and 71 in group R. Pruritus occurred in 53 patients in group B compared to 12 in group R (p \ 0.0001). The difference between the groups was present after 6 hours, increased during day 1 and 2, and did not disappear until the CEA was discontinued. Motor blockade was most frequent on day 1 when 45% had this complication with no difference between the groups. Both regimes gave good pain control with average VAS regularly under 40, however, with a statistically significant difference in favour of group B. The number of pain breakthrough episodes did not differ between the groups. Conclusion: Pruritus could be reduced to a great extent when opiates were administered orally instead of epidurally. However, this was achieved at the price of a somewhat higher pain level. A modification with slightly higher doses of oxycodone and/or ropivacain may eliminate this difference.
SEVERE DEFORMITIES AND OSTEOTOMIES
SINGLE STAGE FRONT AND BACK RESECTION TO CORRECT NEGLECTED CONGENITAL ANGULAR DEFORMITIES
Y ElMiligui, W Koptan Orthopaedic, Cairo University Hospital, Geiza, Egypt
Background data: The management of neglected angular congenital spinal deformities has been one of the most challenging procedures in this field. Spinal osteotomies have been the cornerstone of surgical treatment with several hazards and complications reported with these major techniques. Front and back resections were usually performed at 2 separate sessions. Purpose: To evaluate the efficacy of performing both anterior and posterior resections at a single stage; analyzing the amount of correction achieved and the incidence of complications. Study design: A retrospective series. Patient sample, inclusion period and follow-up: The study included 32 patients with neglected congenital spinal deformities surgically treated between 1998 and 2004. The average age was 19 years (range 15-26 years) with no history of surgical intervention. All patients had a fully segmented hemivertebra and no associated intraspinal anomalies. All patients were followed-up for 3-9 years (average of 5.5 years).
Outcome measures: Deformity correction as measured by Cobb's method. Methods: Total resection was performed using an anterior approach followed simultaneously by completion of the resection posteriorly, correction and long segment instrumentation. Results: The average operative time was 8.15 h (range 7.30-11.15 h) and the average blood loss was 890 cc (range 750-1,250 cc). Patients were allowed full ambulation on the second postoperative day and the average hospital stay was 7 days (range 5-10 days). The average Cobb angle of the main scoliotic curve was 75°corrected to 29°and the main kyphotic angle had an average of 64°corrected to 17°at the last follow-up. Overall, there were no persistent postoperative neurological deficits and no metal failures. Conclusion: This technique is a safe and promising procedure and performing both approaches at a single stage allowed early patient ambulation and a short operative stay. There were 10 males and 18 females with an average age 3.8 years old ranging from 1.6 to 7 years old. Segmented hemivertebra had 24 cases, and hemivertebra with unilateral bar had 4 cases. The X-ray was undertaken postoperatively in regular time, the status of the spinal fusion, correction rate and instrumentation were evaluated. Result: One case occurred injury of pleura, one case had leakage of cerebrospinal fluid, the above complications were cured by thoracic cavity and incision drainage respectively; one case occurred superficial incision infection which was cured by antibiotics and change dressings, no neurological injury. All cases were followed up from 23 to 48 months with 35 months in average. Mean Cobb angle of the main curve was 35.2 ± 2.2°before surgery, 5.2 ± 1.2°after surgery, and 7.4 ± 1.1°at the final follow up with a 2.2°loss of correction; Mean kyphotic angle was 26.2 ± 3.1°before surgery, 4.2 ± 0.8°a fter surgery, and 4.8 ± 1.0°at the final follow up with a 0.6°loss of correction, no hardware failure and pseudoarthrosis. Conclusion: Posterior hemivertebra resection combined with transpedicular instrumentation is an effective and safe surgical method for the congenital spinal deformity in children. It can still achieve the stability of short segment fixation and good spinal fusion. Background context: Vertebral column resection is the only procedure that will provide translation of vertebral column. Purpose: To present the surgical strategy, correction rates and complications of posterior vertebral column resection in patients with severe congenital kyphosis, scoliosis and kyphoscoliosis with or without intraspinal abnormalities. Study design/setting: Retrospective case series. Patient sample: Between the years of 1996-2007; 44 patients (7 kyphosis, 12 scoliosis and 25 kyphoscoliosis) were treated by posterior vertebral column resection procedure. There were 35 female and 9 male patients with an age range from 2 to 28 years.
Outcome measures: Correction rates in coronal and sagittal planes and complications were reviewed. Methods: The preoperative MRI showed the intraspinal pathologies as; 7 with tethered cord, 1 with re-tethering, 11 with diastematomyelia with tethered cord, 3 with syringomyelia and Arnold-Chiari malformation type I and 2 with isolated Arnold-Chiari malformation type I (total 24 of 44 patients). Surgery includes exposure, pedicle screw placement, neurosurgical procedure if necessary and correction with osteotomy either in same session or in a separate session depending on the anesthesia time. Neurosurgical procedures for neural axis abnormalities were done simultaneously with corrective surgery in 16 patients. In the remaining 8 patients, neurosurgical procedure was done only with posterior instrumentation and thereafter corrective surgery including osteotomy was performed in another session due to long anesthesia time. PVCR was performed in one area in 41 patients and in 2 different area in 3 patients to restore shoulder balance. Results: The minimum follow-up was 2 years, average of 8 years. There were 24 one level, 13 two-level and 7 three-level resections. The average correction was 79% in coronal plane decompensation and 72% in sagittal plane decompensation. The mean correction in coronal plane deformity was 61%. Complications were encountered in 5 patients; 2 patients with dural lacerations, 2 patients with infections and one patient with hemopneumothorax. Conclusions: PVCR together with the surgery of intraspinal pathologies either in same or in a separate session after placing pedicle screws prevent iatrogenic neural injuries, provides well correction of the deformity and prevent patient from the risks of multiple surgeries. Methods: The pre-operative scoliosis Cobb angle was 72°(51°-130°)and kyphosis Cobb angle was 82°(69°-147°). There were 7 patients with neurological deficits pre-operatively. All the patients received first-stage PVCR. Twenty-eight out of 75 patients underwent second-stage anterior strut grafting on the concave side (Group A) or anterior interbody autografting from the convex side (Group B) according to the residual kyphosis after posterior operation. Results: There were 11 cases in Group A and 17 cases in Group B. The risk factors of the residual kyphosis were as follows: hyperkyphosis (11 cases), continuous convex hemivertebrae (5 cases), hemivertebra combined with failure of vertebral body segmentation (in 4 cases), insufficient osteotomy on the concave side (in 3 cases), and insufficient closing correction to avoid spinal cord compression (5 cases). The average period of follow-up was 21 months. In Group A, one patient developed pseudarthrosis and rod broken due to the tibial strut fracture, one patient with pseudarthrosis, all the other patients achieved bony fusion. One patient suffered from tibia fracture after trauma. All the patients in Group B achieved bony fusion and no implant failure was found. Conclusion: For the patients with residual kyphosis after PVCR, additional anterior strut grafting on the concave side or anterior interbody autografting on the convex side could reduce the implant failure, correction loss and pseudarthrosis.
RESIDUAL KYPHOSIS AFTER POSTERIOR VERTEBRAL COLUMN RESECTION FOR SEVERE KYPHOSCOLIOSIS: ITS RISK FACTORS AND FURTHER SURGICAL MANAGEMENT
THE ALERT APPLYING VALUE OF SOMATOSENSORY EVOKED POTENTIAL EXAMINATION IN POSTERIOR VERTEBRAL COLUMN RESECTION (PVCR)
W Ma, Y Qiu, F Zhu, Z Chen, Z Zhu, B Wang, Y Yu, B Qian Spine Surgery, Spine Surgery, Drum Tower Hospital, Nanjing University Medical School, Nanjing, China, Nanjing, China
Background context: Studies document and demonstrate threshold criteria for changes in neuromonitoring that predict changes in spinal cord function. Rates of false-negative occurrences are low, yet higher rates of false-positive findings may result. Purpose: To investigate risk factors related to changes in somatosensory evoked potentials in PVCR. Study design/setting: A retrospective study. Patient sample: 68 male and 50 female patients with severe kyphoscoliosis were included in this study. All patients were treated with PVCR. The mean age was 29 years (range, 4-73 years). The mean pre-operative scoliosis was 70°(40°-130°) and the mean kyphosis was 78°(32°-147°). Outcome measures: Somatosensory monitoring was performed for all patients. Gender, age, curve types, and rate of correction were recorded. Estimated blood volume loss and mean arterial pressure were assessed at the start, middle, and closing of the surgery procedure. Methods: The preoperative and intraoperative SEPs were recorded. High and low mean arterial pressure and its variance were assessed at the start, middle, and closing of the procedure. More than 50% decrease in SEPs amplitudes or more than 10% increase in latency was considered to be warning threshold. Results: The average blood loss volume was 2,000 ml (800-6,500 ml). Fourteen patients had an average MAP below 60 mmHg, and eight of those patients had false-positive readings. According to the findings, one hundred patients (84.6%) had no monitoring changes and no postoperative neurological deficit. One patient (0.8%) had false-negative reading, eight patients (6.8%) had true-positive readings, and nine patients (7.6%) had false-positive readings. Nine patients had a postoperative motor or sensory deficit. Higher falsepositive rates were seen in patients with greater lability in MAP. In twelve patients, N50 latency increased and the latter two peaks amalgamated to form one slower wave. Discussion/conclusion: False-positive readings were associated with greater variability of mean arterial pressure. We suggest maintenance of an average MAP above 60 mmHg is very important in eliminating false-positive monitoring changes. The concussion, translation, rotation and distraction of the spinal cord and transient
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Eur Spine J (2009) The aim of the work was to compare between pedicle subtraction osteotomy (PSO) and anterior corpectomy, grafting and plating (ACP) for correcting post-traumatic kyphosis of the thoracolumbar spine. Thirty-three patients with symptomatic post-traumatic kyphosis of the thoracolumbar spine were treated with PSO and were prospectively followed for a minimum of 2 years duration. Visual Analogue Scale (VAS) and Oswestry Disability Index (ODI) were used to judge for the clinical improvement. Radiographs were obtained at 2, 6, 12 and 24 months. The recorded clinical and radiological outcomes were compared to a historical group of 37 patients, who were treated earlier in the same institute with ACP. The mean correction of the kyphotic angle was 30.3°± 5.0°for the PSO group and 19.7°± 7°for the ACP group (P = 0.001). The mean estimated blood loss was slightly more and the mean operative time was slightly shorter in the PSO group. The PSO group showed significantly better clinical outcome as reflected by the improvement in the VAS score and the ODI. Patients reported very good satisfaction (91% in PSO vs. 84% in ACP) and good function (88% in PSO vs. 76% in ACP) at ultimate follow-up. Complications in the PSO group included pulling out of screws (1) and recurrence of deformity requiring revision and longer fixation, and transient lower limb paraesthesia (2) . Recorded complications in the ACP group included aortic injury (1) that was successfully repaired, pseudarthrosis (1), persistent graft donor site morbidity (3), and incisional hernia (1) . PSO seems to be an equally safe technique but more effective than ACP for correcting post-traumatic kyphosis with faster rehabilitation and significantly better patients' satisfaction. Background: There is little evidence about the optimal distal fusion level for degenerative lumbar scoliosis. While there are only few studies investigating inclusion of a healthy L5/S1 segment, even less is known about the relevance of a pre-degenerated L5/S1 disc. The purpose of this study was to clarify, if a degenerated lumbosacral segment has to be routinely included in a long fusion. Methods: Between 2002 and 2007, 113 consecutive patients underwent surgery for degenerative lumbar scoliosis. 72 patients were instrumented to L5, 41 patients to S1. Indications for inclusion of the lumbosacral segment were oblique take-off, instability, stenosis and severe spondylarthrosis. Disc degeneration alone was not an indication for ending at S1. Clinical outcome (SF36 and ODI), complications and revision rates were assessed at a minimum follow-up of one year. Complete data was available from 102 patients.
TREATMENT OF SEVERE PROXIMAL JUNCTIONAL KYPHOSIS FOLLOWING LARGE POSTERIOR FUSIONS OF THORACO-LUMBAR SCOLIOSIS PEDICLE SCREWS-HOOKS CONSTRUCTS AT UPPER LEVEL
Results: While clinical outcome measured by SF36 and ODI was comparable between both groups, instrumentation to the sacrum led to significant higher revision rates due to pseudarthrosis and higher complications like blood-loss and infection.
Conclusion: This study suggests that even with a degenerated disc L5/S1 the risk for revision due to subsequent lumbosacral degeneration after stopping at L5 is significantly lower than the risk of pseudarthrosis or other complications when instrumented fusion is primarily extended to the sacrum. [ 0.46, PF [ 0.42, PS \ 2.4) or patients were satisfied. Dural sac area was measured standing erect and sitting, neutral, flexion and extension preoperatively and at 2 years. Increased dural sac area was taken as radiological improvement. Results: 36 patients had MRI at 2 years. Using paired t test we noted statistically significant increase in mean dural sac area in all four positions mentioned above. There was clinical improvement in 26 and some or no improvement in 10 patients. Number with increase in canal cross sectional area was 28 and that with reduced area was 8. Clinical and canal area improvement was seen in 20 (56%) patients and clinical improvement with reduced canal area was seen in 5 (14%). Some or no clinical improvement with canal area improvement occurred in 8 (22%) patients and no significant clinical or canal area improvement in 3 (8%).
Conclusions:
1. Majority of patients (56%) showed clinical and cross sectional area improvement at 2 years. 2. One patient with no clinical improvement had subsequent decompression surgery (this patient had dural cross sectional area improvement). 3. 64% patients had similar clinical and dural cross sectional area changes but there is not a clear-cut correlation between clinical outcome and change in canal cross-sectional area. Introduction: Delayed complications following lumbar spine fusion may occur, among which is adjacent segment degeneration (ASD). This study investigates if the implantation of an interspinous implant cephalad to short lumbar and lumbosacral instrumented fusion could eliminate the incidence of ASD and subsequently the related reoperation rate. Methods: Two groups, with 25 consecutive selected patients each, were formed. Group W included patients, who received the Wallis interspinous implant in the unfused vertebral segment cephalad to instrumentation and group C included selected age-, diagnosis-, leveland instrumentation-matched patients without interspinous implant (controls). All patients suffered from symptomatic spinal stenosis and underwent decompression and 2-4 levels stabilization with rigid pedicle screw fixation and posterolateral fusion by a single surgeon. Lumbar lordosis, disc height (DH), segmental range of motion (ROM) and percent olisthesis in the adjacent two cephalad to instrumentation segments were measured preoperatively, and postoperatively until the final evaluation. VAS, SF-36 and ODI were used.
Results: 24 patients of group W and 21 in Group C aged 65 ± 13 and 64 ± 11 years respectively were finally included. The follow-up averaged 60 ± 6 months. All 45 spines showed radiological fusion 8-12 months postoperatively. Lumbar lordosis did not change postoperatively. Postoperatively at the first cephalad adjacent segment: DH increased in the group W (P = 0.042); ROM significantly increased only in group C (ANOVA, P \ 0.02); olisthesis decreased both in flexion (P=0.0024) and extension (P=0.012) in group W. Degeneration or deterioration of already existed ASD in the two cephalad segments was shown in 1(4.1%) and 6(28.6%) spines in W and C group respectively. Physical function (SF-36) and ODI improved postoperatively (P \ 0.001), but in favour of the patients of group W (P \ 0.05) at the final evaluation. Symptomatic ASD required surgical intervention in 3(14%) patients of group C and none in group W. Conclusion: In this series, the Wallis interspinous implant changed the natural history of ASD and saved the two cephalad adjacent unfused vertebra from fusion, while it lowered the radiographic ASD incidence until to 5 years postoperatively.
COST EFFICACY OF THREE SURGICAL PROCEDURES IN CENTRAL SPINAL STENOSIS
T Hansson, C Johansson Department of Orthopaedics, Sahlgrenska University Hospital, Gothenburg, Sweden
Introduction: The Swedish Spine Register (SSR) shows that central spinal stenosis (CSS) is the most common diagnosis for planned spinal surgery. Prospective studies also have shown that the surgery in CSS significantly improves the patients' Quality of Life (QoL). Decompression alone (I) or in combination with non instrumented (II) or instrumented fusion (III) are the three main surgical procedures. The frequency of decompression followed by instrumented fusion has post-op to 5y later: the CONTROL group showed no significant difference in the extent of the reduction compared with each of the two PT groups (p>0.05); the PT-StabEx group showed a significantly greater reduction than the PT-Mixed group (p \ 0.05).
Conclusion:
The long-term outcome after decompression was relatively stable. The type of rehabilitation programme undertaken in the first few months after surgery did not influence the long-term outcome: simply advising patients to keep active elicited comparable long-term results to formal physiotherapy but at no cost to the health-care provider. who underwent revision lumbar spine surgery were enrolled in the study. Patients were randomly assigned to one of two groups: a study group (A) and a control group (B). Once peridural fibrosis was exposed, MESNA (Uromixetan MESNA, 50 mg/ml) was intra-operatively applied on the fibrous tissue (group A) in order to ease tissue dissection and enter the canal. In patients of group B saline solution was used. Surgical time, preoperative and 1-week postoperative haemoglobin (Hb), length of hospitalization (days), and incidence of perioperative complications were evaluated. The blinded surgeon assigned the surgeries to one of four categories as none, minimal, moderate and severe basing on intraoperative difficulty in dissecting the fibrous tissue and intraoperative bleeding. Results: Patients in whom MESNA was used intraoperatively (group A) presented better intraoperative and perioperative parameters respect to the control group. Average surgical time and decrease in Hb postoperatively were more in the saline group (B) respect to MESNA (A) (P = 0.004 and P = 0.001, respectively), while no difference in average hospital stay was reported between the two groups. Surgeon blinded intra-operative report on surgical difficulty showed a significant difference between the two groups (P \ 0,05). Postoperatively, no complications directly attributable to the use of MESNA were experienced. The incidence of dural tears and intraoperative bleeding from epidural veins were significantly less in group A respect to the control group. Conclusions: MESNA contributed significantly to reduce the operative complications, with a diminution of the surgical time and the grade of difficult for the surgeon, confirming its ability as chemical dissector also for epidural fibrosis in revision. Data collection was performed preoperatively, at 3 month and 1 year follow-up and annually thereafter. EQ-5D, NASS and co-morbidity forms were completed by the patients, and OP and follow-up forms by the surgeons. Descriptive statistical analyses and multivariate logistic regressions were performed. Odds ratios were calculated per 10 VAS points, respectively, per 0.1 EQ-5D score points.
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Results: A significant reduction of back pain (71-31) and leg pain (54.7-20.7) preop to 1 year postop on VAS scale was documented. Quality of life (EQ-5D) improved from 0.32 to 0.73 (p \ 0.001). Postoperatively, the amount of patients that did need pain medication decreased from 97.5% to 34.4%. The complication rates for monoand bisegmental interventions after discharge were 9.8% and 12.9% and the revision rates 3.1% and 1.4% respectively. Pharmacologically treated depression had a negative predicting influence on the outcome. Preoperative back pain (p \ 0.001; OR 1.5) and leg pain (p=0.048; OR 0.9) had a significant influence on the postoperative back pain relief. Preoperative leg pain (p \ 0.001; OR 3.5) had a significant influence on the postoperative leg pain relief. Preoperative EQ-5D score (p \ 0.001; OR 0.95) and a pharmacologically treated depression (p=0.042; OR 3.3) had a significant influence on the postoperative quality of life improvement. Conclusions: In a short-term perspective lumbar TDR appears as a relatively safe and efficient procedure concerning pain reduction and improvement of quality of life. Nevertheless, no prediction about the long-term goals of TDA can be made yet. The SWISSspine registry proofs to be an excellent tool for collection of observational data in a nationwide framework providing surgeons and responsible authorities with population-based evidence.
COMPREHENSIVE WEAR ASSESSMENT OF PRODISC-L TOTAL DISC REPLACEMENT
Wear is a major factor in loosening of hip and knee replacements (THR/TKR); the technology from which current total disc replacements (TDR) have evolved. The aim was to investigate wear in articulating TDRs combining physical and computational wear simulations with analysis of the wear particles and their osteolytic potential. Physical simulations were performed in a 5 degree of freedom (DOF) spine wear simulator (Simulation Solutions, Manchester) on ProDisc-L TDR (Synthes Spine, Warsaw) under 4DOF and 5DOF. The 4DOF tests were informed by ISO18192, whilst the 5DOF used an additional anterior-posterior load of 175/-140 N [1] . Wear rates were determined gravimetrically. Wear particles were isolated every 1MC and imaged using FEGSEM [2] . Particle number, volume distributions and both specific and functional biological activity (SBA/FBA) were calculated [3, 4] . An adaptive finite element model (FEM) was developed to mimic the physical simulations. No significant difference was observed between the 4DOF and 5DOF wear tests, producing mean gravimetric wear rates of 12.7 ± 2.1 and 11.6 ± 1.2 mg/MC, respectively. However, the 5DOF showed larger wear scars, that breached the anterior rim of the dome, and significant edge deformation, features not observed in the 4DOF tests. In the 4DOF study, the mode size of particles was \0.1 m, the values of SBA were 0.67 and 0.53, and the FBA values were 9.01 and 7.44, at 1 and 3MC, respectively. FEM showed similar results provided that the wear coefficient was derived from simulation data rather than pin-ondisc data where discrepancies occurred due to different tribological conditions. Wear rates observed were similar to previously published ISO TDR tests. The addition of AP load was found to have no significant effect on wear rate, but there were pronounced differences in the surface wear pattern including peripheral wear and edge deformation. The wear particle size and volume distributions were similar to those previously reported for THR/TKR [4] . These results suggest that SBA and FBA for TDR are not dissimilar to those observed for THR/TKR, and osteolysis could be a long-term problem. The wear observed in this study has the potential to elicit an osteolytic response from surrounding bony tissues and may have implications for nearby neural tissues. Further research is required to elicit the factors that may mitigate against such catastrophic effects.
EFFECT OF TOTAL LUMBAR DISC PROSTHESIS VERSUS MULTIDISCIPLINARY REHABILITATION IN PATIENTS WITH CHRONIC LOW BACK PAIN AND DEGENERATIVE DISC. 2-YEARS RESULTS FORM A PROSPECTIVE RANDOMIZED CLINICAL MULTICENTER TRIAL
C Hellum, LG Johnsen, K Storheim, ØP Nygaard, JI Brox, I Rossvoll, O Grundnes, The Norwegian spine study group Orthopedic Department, Oslo University Hospital Ullevål, Oslo, Norway
Background: Randomized trials comparing lumbar fusion to modern multidisciplinary rehabilitation focusing on cognitive behavioural principles and physical exercise have not found major differences between interventions. Total lumbar disc replacement has become an alternative surgical treatment for a subgroup of patients eligible for lumbar fusion. Since 2005, several studies comparing total lumbar disc replacement versus lumbar fusion has been published, but no studies comparing total lumbar disc replacement with a modern multidisciplinary rehabilitation has been published. Purpose: To compare total disc replacement with a modern multidisciplinary rehabilitation program in patients with chronic low back pain and degenerative disc. Patients were randomized to total lumbar disc replacement (ProDisc) or to a 3-weeks multidisciplinary rehabilitation program focusing on cognitive behavioural principles and exercise. Study design and patients sample: A prospective randomized clinical multicenter study. 173 patients were included and treated from April 2004 to August 2007. Inclusion criteria were aged between 25 and 55 years, low back pain as the main symptom for at least one year, structured physiotherapy or chiropractic treatment for at least 6 months without (significant) effect, ODI C 30 points, degenerative changes in one or two of the lower lumbar spine levels. Methods and outcome measures: Five University Hospitals included and treated the patients. Main outcome measure was ODI, secondary outcome measures were low back pain (VAS), life satisfaction, fearavoidance beliefs, work status and patients satisfaction. Follow-up: 6 weeks, 3 and 6 months, 1 and 2 years after treatment. Statistical analysis: repeated measurements.
